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EXPEDITION THE LAGUNA COLORADA, 
SOUTHERN BOLIVIA 
WITH NOTE THE RECENT OCCURRENCE “EL NINO” 


January, 1921, Walter Perkins the Chile Exploration Company re- 
ported the finding large lake brick-red water the center the desert 
southern Bolivia. was consequence this report received the 
American Museum Natural History that the writer undertook journey 
thither, specifically for study the bird life the region.' 

The first step was secure Perkins. This did not prove difficult. 
had been and exploring the region for dozen years and 
welcomed the opportunity second visit the lake. made the trip 
not only possible but comparatively easy with his trained mules thoroughly 
hardened high altitudes and the best Indians imaginable for the work. 
But the Bolivian desert not entered upon lightly nor inadvisedly 
rather the fear God and soberly, with ample food and water for both 
man and beast, well-trained heart, and colored glasses and heavy 
poncho ready against the terrific storms the Puna. 


ASCENT THE WESTERN CORDILLERA 


The starting point was Chuquicamata, the mining camp the Chile 
Copper Company elevation nearly feet. Here spent some 
days training for the high altitudes. From Chuquicamata the Western 
Cordillera seen plainly that its great peaks rising 20,000 feet above 
sea level seem scarcely miles away, whereas reality they are 
twice this distance and more. bow-like line they stretch northwest 
and south, their snow-covered summits contrasting with the intervening 


gation of Dr. F. M. Chapman of the American Museum of Natural History, whose work o1 


rthern South America is well known and who is now engaged on simil 


| 
the zones ar study in t southern 
Copyright, 19025, by the American Geograf ul Society of New York ° 
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lower and absolutely barren mountains and pampas all shades 
vellow, purple, and brown. 


30, left Chuquicamata automobile for Calama, 
away the Antofagasta and Bolivia railway whence took 


San Pedro, altitude 10,570 feet, the foot the double volcano, 


Pedro and San Pablo, the former peak active and always smoking. The 

were packed, and set off over the great lava flows the base 
intain. Some miles found spring, Ojos San Pedro, 
ouple forlorn-looking Indians living stone hut where spent 


The next day made about miles, gradually ascending 


between lofty mountains until reached single house small stream 
leep canyon. The stream the Siloli, one the four sources which 
railway supplies the stations along its line Antofagasta, 250 miles 


away, and the nitrate oficinas The canyon cut down 1000 


feet below the surface the desert maroon-colored volcanic rock, 


turesque place one could find anywhere. Our aneroid gave the 


3,780 feet. The owner the stone hut gave accommoda- 


ns 


the night; his wife came later. remembered seeing her the 
before, squatty figure small burro jogging along the pampa with 


her father the festival the llama. was being celebrated Ayaviri, 
about 


miles away the house Indian who packed 


lareta, fibrous 
moss used fuel, into San Pedro for Chuquicamata. 


Probably these three 
made the entire company. saw one else all day, and that was the 

house, except the one where spent the preceding night, for miles. 
But the must decorated, the beast burden honored the tying 
few pieces colored cloth and paper into its wool and the drinking 
some pure alcohol mixed with few drops water. There another an- 
nual festival, the fiesta choclo, corn festival which large numbers 
the Puna Indians foregather from great distances. 


Corn scarce 
commodity and much prized that 


the harvest few ears, each 


about large goose’s egg, brings forth general rejoicing and complete 
lj 


ncense. 


Siloli lies approximately the international boundary line between 
Chile and Bolivia. 


The house was the last human habitation saw until 
reéntered Chile. 


this altitude the sun was blazing, the tempera- 
ture about 70° F., and the wind still moderate; but already 


there were 
clouds over the divide. 
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now entered the great mountain-girt basin that holds the Laguna 


Colorada. part the northern portion the Puna Atacama, 
int of what is *‘ proba 
e Waterworks Department 
I9, 1922, pp 
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FIG. 9 
Fic. 7—Indian rock dwelling on the road into the LagunMiiiikada basin. Mt. El Le n the background 
the high pass (17,600 feet) leading 
Toconce from the pass. 
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collective name given the basins, valleys, salt-covered basin floor 


tain knots, chains, and alluvial piedmont deposits that are the 


graphic and drainage features belt exceedingly high and 
that forms the southern Central Andes. Everywhere the 
volcanism are dominant. The Colorada basin lies between the 
Cordillera, the summits which here rise great altitudes, and the weste; 
border the eastern ranges, here broad mass chaotic topogray 
section, Fig. West and east the landscape developed great 
greenish-gray andesite which may date back the early middle 


tiary. From the base these more ancient lavas rise young 

some them still active. The floor the intervening 
about miles wide, mantled with rock waste. From rise 
much older than the andesitic lavas east and west. The crumbled sand 
blasted remnants the old range assume most grotesque shapes, 
cases resembling human heads and recumbent animals. They 
desert weird appearance, especially towards evening when the sett 
sun throws these giant forms into bold relief. 

entered this great basin over the divide altitude 15,000 feet 
and started down the piedmont slope, gradual incline 
sand and fine gravel from three five miles wide, towards the lake miles 
away. Not only the Puna high and cold, extremely arid. 
oases springs about day’s ride apart, and each were signs life 
meager that practically all the fodder for the mules had carried 
and with all our careful planning they went starvation rations the 
three days. Summer (December March) the stormy season, 
soon discovered. The pack train had scarcely got under way 
30-mile wind filled with snow and hail struck full the face. Ina 
hour had blown over and was creeping the steep sides Leor 
19,000 feet, magnificent sight. But turned back again—a 50-m 
wind, with hail, then rain and coarse sand and accompaniment 
and lightning. The thermometer registered F., drop odd degrees 
less than hour, and kept dropping until reached 28°. 

various phases the storm kept until nearly dark, but just 
were reaching the the clouds broke away give glimpse the 
promised water, shallow lake brick-red color streaked with bands 
white and all over the bright waters myriads pink flamingos. Snow 
capped peaks rose the east and the west, and fuming volcanoes flank 
black and red. The clouds overhanging the lake reflected the red 
pink water and Involuntarily hissed our mules stop 
sat there aghast, overawed the unique beauty. Some minutes 
and Perkins quoted the words the Lord Moses upon reaching the 
Sea with the children Israel. have seen what they saw, but 


comparable with this newer for color grandeur. 


Is Bow Desert Trails of Atacama, New York, 19024, p. 257 
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ANIMAL LIFE THE DESERT 


COLORADA 


spent three days exploring the Laguna Colorada and studying its 


life. The lake ten miles long five wide and 13,760 feet above 


level according our observation. 


re 


color due minute 


which the flamingos feed, association observed Darwin 


Patagonian salt Its waters are strongly alkaline, but the 


hern end where camped found several large springs. Bordering 


ike and running into and across 
extending from few inches 
seven eight feet above the surface 
water are long finger-like bars—salt 
deposits various composition. They 
nclude common salt, borax, gypsum, 
ind sodium sulphate and rang- 
color from snow-white gray 
chrome yellow. They constitute 
chief resource the region, but 
chance their utilization would 
seem remote. The borax Ascotan 
fortunately situated with regard the 
railway. the more accessible edges 
the Puna there some trade, chiefly 
local, the products the salars, but 
for the Puna whole transportation 
prohibitive. 
The animal life the region 


scarce but interesting. The track 


rhea was seen and signs 


The latter are now rare 


that the Bolivian government has made illegal kill them any season 


the year. The fact that saw one day these curious-looking 
animals, deerlike with the long straight neck the llama, indicates the 
remoteness and inaccessibility the lake rather than abundance vicuna. 


are exceedingly shy. The viscacha, which not unlike our western 


jack rabbit size and color, was found many places the foot the 


rock-covered slopes the western range; and near the lake were tunnelings 


areas the desert inconceivable way. 


large colonies chilulu, rodent related the chinchilla and about 
alf the size our domestic rat. The chilulu honeycombs certain selected 


Whenever our mules reached 


area they became frightened, for they would break through 
every few steps, through the hard-baked crust the surface 


depth inches. The natives state that the common variety the 


C. R. Darwir Journal of Researches into the Natural History and Geology of the Countries Visited 


g the Voyage of the H. M. S. “ Beagk Round the World, London, 1886, pp. 66-67 
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chilulu often crosses with the chinchilla whose fur much 
small, reddish-gray fox also lives the Puna, probably the 
and chilulu. 

The bird life the region confined small number spe 
few each except the the way from San Pedr 
the central plateau the infrequent spring holes small shalloy 
along the western slope found the gray-colored crested duck 
cristata), called the natives pato juayal, and the black-winged 
Colorada were several pairs black-and-white geese (Chloépha 
Several score fresh-water gulls (Larus serranus) were 
the lake, but found evidence that they were nesting that 
The flamingo eggs were probably the attraction. few pairs avocets 
(Recurvirostra andina), black and white, closely resembling our own 
bird, were seen wading near the shore the end the lake wher 
fresh-water springs empty, and several pairs the seed snipe both 
(Attagis gayt) and small orbignianus) varieties. The seed 
snipe resemble the ptarmigan northern Canada more than our 
They were usually wading shallow water and marshy ground 
the fresh-water springs, but their short legs and thickset brown bodies 
seemed incongruous that environment. The male the larger 
has powerful thrilling call, all the more striking heard the silence 


il 


yt 


that desert country. the flamingo, however, that the outstanding 
feature the Laguna Colorada. 


FLAMINGOS AND THE TRADE 


circling most lake shore and wading into the center from 
north and east could estimate quite accurately the numbers the diffe: 
ent groups flocks, and put the total approximately 20,000 birds 
There were fully 7000 nests near the east center the lake. The Indians 
have discovered this colony flamingos and rob the nests, baking the eggs 
and packing them down their villages for food. Riso-Patron reported 
sale the eggs San Pedro Atacama and Calama centavos 
Perkins had observed the business two years before when visited 
lake, but had conception the extent this egg traffic until 
arrival shriveled specimen humanity with four small burros gather 
the last the season’s eggs pack out Toconce where lived. 

His name was Escabel. knew the wading courses the nests, and 
his skin was callous the strong alkaline water the lake. approached 
the nests from the center the east shore, feeling his way through 
opaque red water with staff. told the flamingos began 
that season about December and stopped about the middle January 
Eight ten Indians gathered practically every egg laid this 
flamingo, according this egg hunter, but one egg 
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are shy : and when the nest is robbed of its one egg the bird never 
lay second. The hunters start with fresh eggs, and any 
cannot taken ashore the day they are laid are covered with 
incubation cannot begin. 

said there were not more than quarter many bird 


lake that year two before. insisted that many more bi: 


saw were then nesting Cachi Laguna and Ara Laguna, 


not spear vegetation drop fresh water. The lakes are reported 
about six hours mule rate four and half kilometers 
hour (say northeast our first night’s camp, which was miles 
from San Pedro station. The Indians cannot camp this lake long enoug! 
gather the eggs, they cannot afford transport all the food and wate: 
necessary, and the flamingos may saved; but the colony saw 
probably doomed. 

The eggs are baked stone ovens, which saw several the shore 
the Laguna Colorada. useless attempt boil eggs that alt- 
tude, about 14,000 feet, for takes least minutes, the water boiling 
85° C., 185° 

watched the flamingos feeding and flying for three days, little sus 
pecting the time that these birds which saw thousands were 


* Our average rate of traveling time on the Laguna Colorada trip was two and a half miles (4 km 


| 
a 
FIG. 13 14 
Fic Apr I the divide from San Pedr The rounded masses are /lareta, the woody 1 : 
Fic. 14-—-Giant cactus at Toconce. Cactus affords the only structural timber of the reg 
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Phoenicoparrus andinus, which there was probably 
the United States. assumed that they must the well- 


Chilean form (Phoenicopterus chilensis), which seen 


manv the lakes and marshes from Peru southern Chile 


Argentine. Laguna Colorada bird slightly larger and 
rose color, with peculiar bill, with which strains 
ite crustaceans from the alkaline water the lake. 


flamingos were very shy and difficult approach, but managed 
with the aid 12-inch telephoto lens take several thousand feet 
them all stages domestic life. The riot color these long, 
slender, curious birds flew regular formation like pink clouds against 
background snow-capped peaks stood silhouetted against red water 
and glistening banks white and yellow salts beggars description. 


RETURN FROM THE PLATEAU HIGH Pass 


provisions having now been exhausted, reluctantly took leave 
this fascinating desert. Preparatory our departure the Indians made 
brew from aromatic herb, small light-green plant found 


the zone, 13,000 16,000 feet. reputed have slowing 


down action the heart: certainly suffered serious inconvenience 
crossing the divide altitude where the air pressure nearly half 
that sea level. may here testify the excellent results derived from 
training Chuquicamata undertaken the advice Perkins and 
alter study the findings the High Altitude Committee 


Barcroft and Others: Observations upon the Effect of High Altitude on the Physiological Pri 
Human Body, Carried out in the Peruvian Andes, Chiefly 


at Cerro de Pasco, Phil. Trans. Royal Soc 
Ser. B, Vol. 211, 19023, pp. 351-480 


» the paper by A. M. Kellas: A Consideration of the Possibility of Ascending the Lottier Himal 


Journ... Vol 49, 1017, pp. 26-48 


Fic. 15 Fic. 1¢ 
1 16—Terrace cultivation in t Toconce quebrada. Wheat and alfalfa are the chief crops : 
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Our route lay southwestward, the first eight miles gradu 
Then began the climb the pass through old blown-out crat 
afternoon storms the lake had never failed us, and anticipat 
snow the pass. Our suspicions were confirmed. The 

the pass, 17,600 feet elevation according our aneroid, was 
with snow rough surface boulders and broken lava. The 
miles were very steep. the top found about four feet 
fallen snow the shallowest place. But was still worse ahead, 
four miles down incline and again, the wind blowing gale and 
with blinding snow. looked though three our mules 
out altogether, but after three hours’ battling got them all through 
the storm letting up, could look over the western desert slopes and 
homeward route. worked our way down carefully through 
and gorges cut great lava flows brilliantly colored rock worn into fay 
tastic shapes. Neither mules nor men had food water until got 

12,000 feet and the springs Toconce which furnish with water 
Chile Copper Mining camp 12,000 people, miles away. 


OUT-OF-THE-WORLD VILLAGES 
The village Toconce (10,800 feet), miles farther on, built 
walls box canyon 2000 feet deep. The sun was setting arrived 


this almost terrifyingly picturesque place. descended into 
quebrada and could not find empty corral for our mules until had 
climbed nearly back the top again. Here camped, arousing 
curiosity the part the villagers the morning, for they rarely 
strangers and scarcely ever white man. spent the day this strang 
village, going the late afternoon Aiquina (10,250 feet) where 
found lodging small adobe hut feet with walled backy 

feet square which served kitchen. The rafters for the straw 
are hewn out the giant cactus, light and porous, but tough and lasting 
forever this arid climate. The wood opens like lacework when cut 
into one-inch boards, and doors afford ventilation the windowless 
huts. Built tier upon tier the sides the quebrada, Toconce and Aiquina 
reminded the Pueblo villages New Mexico, resemblance that has 
been noted Aiquina occupies commanding position the 
basin the Salado which stream unites with the Loa the import 
oasis Chiuchiu, kilometers northeast Calama. thus has the 
distinction standing the only through-flowing stream 600-n 
stretch desert. the left bank halfway between Toconce and 
the Salado receives the Caspana which supports village (10,700 feet) 
the same name. 


The three villages, Toconce, Aiquina, and Caspana, are little known and 
receive scant mention the literature the region. The fullest account 
F. J. San Roman: Desierto i cordilleras de Atacama, 2 vols., Santiago de Chile, 1896; referer 


Dp. 234 


FIG. 17 
Fic. 18 
7 Toconce canyon. 
» 18 \iquina villag houses built on the sides of the quebrada q 
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demarcating the boundary with Bolivia 
Aiquina with population 137 (census 1907), Toconce wit! 
pana with 132. The villages grow chiefly alfalfa, maize, and 
Toconce five hectares are under cultivation. aqueduct built 


valley the natives noteworthy feature. Caspana over 


are cultivated the slopes the quebrada: this area walled off 
mer keep out the cattle but opened grazing May after 


has been gathered. Water the Caspana sweet but limited 


Fi 19—Aiquina village and its ancient church 


and the for the regulation water rights has been established 
Aiquina water entirely derived from springs, the Salado, highly 


itt 


ized stream whose source geysers that here occur both east and 


the divide, being unfit for use. The system irrigation can 


series terraces one two meters broad the northern slope 


quebrada. 


The villagers are chiefly dependent their flocks and herds, which 
the not too abundant upland pastures. Riso-Patron found the mea 


Inacaliri, north the San Pedro River, eaten bare the llamas, burros 


and sheep Toconce. The herdsmen that village had built huts 
for usage the summer. Bertrand, writing the eighties, described 
people Aiquina carrying wood the then flourishing mines Caracoles 
south and Toconce have single alcalde, ele 
annually September day which celebrated the feast 


® La linea de fr tera con la Repdblica de Bolivia, Reptiblica de Chile, Oficina de Mensur 


Santiago de Chile, roie 


* Alejandro Bertrand: Memoria sobre la esploracién a las cordilleras del desierto de Ata 


Hidrogr. de la Marina de Chile, Vol. 10, 1885, pp. 3-200; reference on p. 268 
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ilous image the Virgin Aiquina. Caspana elects its 
Day. 

villages have retained their primitive character pre-Spanish days. 
other settlements the Puna and Desert Atacama they show the 
Inca influence, all this region having been conquered the first 

the fifteenth century, hundred before Almagro made his 


famous journey into Chile. The inhabitants Toconce have been pro- 
ced distinctly type: certainly they differ from the general 


Indian type the region physiognomy and complexion. The great Inca 


FiG. 20-~Aiquina. Looking east into the Salado quetrada. Note the terrace cultivatior 


road through the Desert Atacama passed through Chiuchiu not far away. 
There are the remains tambo, rest station, Chac-Inga the road 
between the pass, the Inca and Colana the San Pedro 


valley the north. 


Although the villages are territory now Chilean, they conserve souve- 
nirs the former Bolivian control. The natives, for instance, keep the 
erection the little straw-thatched shelters along the Turi-Caspana road, 
former obligation Bolivian rule. But the hand government rests 
lightly these other communities the desert. Toconce, for in- 
stance, entirely overlooked the matter taxation. 

The independence and individuality the three villages furnish striking 
example what generally characteristic the Desert and Puna 
\tacama. Though particularly isolated and remote, they are but one group 

the long line settlements bordering the Western Cordillera and de- 
pendent its scant streams and belt upland pasture. San Pedro 


the most flourishing the settlements, owes its importance 


Bowman, cit., pp. 236-251 
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its cross-Puna communications with northwestern Argentina. 

trail connecting the oases the Salado and Loa basins with Ri: 

the Argentine side, but have indicated very 
speaking this and the alternative route farther south through 
says, two routes cross deserts without resources, without forage 
and where drinkable water found only certain spots far 
latter road especially practicable only for Indians foot and 
furthermore, the desert between the Western Cordillera and the 
here its broadest. 


UNKNOWN REGION 


Bertrand, who through his exploration for the Chilean govern: 
knew well the general region, says the Laguna Colorada: 
know it, but what 
have heard should 
included among the most 
extensive [basins] the 
lieved himself the 
first white man 
seen the lake. 
however, 
quently 
others have visited 
lake, though nothing ap- 


pears to have been writ 


ten thereon. The report 
the Chilean Boundan 
Commission 1904 states that members the commission crossed 
Cordillera Putana the 8th March, arrived Quetena the 
and returned the 12th, passing three days storm with rain and snow 
and registering minimum temperatures (26.6° F.) Laguna 
Colorada and Tocotocare, west the lake, March and 
Our lowest figure was 26° Laguna Colorada February 
noon this day the temperature was 63°. February the tem- 
peratures and noon respectively were 35° and 68°. 


GREAT DESERT 


For each one who has seen the great cordilleras that stretch the length 
the South American continent, 3500 miles from north south the term 
holds different significance according the particular 


Eric Boman: Antiquités de la Région Andine, de la République Argentine et du Désert d’At 


vols., Paris, 1908; reference in Vol 2, p. 710 
? Bertrand, op Pp. 207 
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tions studied, varied are the characteristics—geological composi- 


development, faunal and floral life. The section through 

guna Colorada from west east (see Fig. above all distinguished 
its desertic character, the paucity life, and limitation resources 
mineral ores and nitrates other salts the occurrence which part 
dependent this very aridity. 


the desolate, rainless coast swept the cold Humboldt Current (see 
Appendix) town over 5000 people, Tocopilla. reason for its 
existence seen the ships that crowd 
the harbor for cargoes the product 
that restores the impoverished 
soils the fertile lands. The nitrate 
oficinas behind the Coast Range bring 
crowded life the pampa, and the 
western flanks the Cordillera the 
mining camp Chuquicamata, the 
greatest known copper deposit. All three 
population groups are absolutely depend- 
ent outside resources for support. 
contrast are the ancient oases the 
Loa valley, Calama and Chiuchiu, impor- 
tant not only because their precious 
water and vegetation but because their 
easy relations with the foregoing groups. 
lost world. The tiny villages the 
upper Salado basin are 


Two hundred miles desert 
averaging over 14,000 feet elevation, 

cuts them off from the Jujuy valleys, the first highwavs the east. 
The salts the Colorada basin remain untouched, its extraordinary 
scenery unexploited. But herein, course, lies the principal charm for 
the traveler. 


APPENDIX 
THE RECENT OCCURRENCE “EL 


the above text have referred the Humboldt Current agent desert 
making. well known there are periodic lapses the normal regimen the 
current especially its course off the north Peruvian coast. such times the cold 

thward-flowing current replaced the warm south-flowing Mr. 
Murphy has briefly described the phenomenon his paper Oceanog- 
raphy the Peruvian Littoral with Reference the Abundance and Distribution 
Marine (Geogr. Rev., Vol. 13, 1923, pp. 64-85). This year (1925) has wit- 
nessed most remarkable occurrence have received account 
personal observations during March from Mr. Dexter, captain the 
Line Steamer, Santa Luisa, sailing between Balboa and Talcahuano. The 
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taken trom the Santa Luisa depths feet below the surface from 


accompanying table (Table gives graphic form water 


ward Talcahuano and return north Talara. The readings were 
four hours. Readings the ports call during normal season are 
comparison. Note should made not only the high figures but als 
irregularities, the more remarkable because the depth which the 
taken removes accidental fluctuations liable occur the surface. 

data from Mr. report follow 

“We had more less current with all the out from Balboa 
and also southerly set the current the return trip all the way from 
Balboa 

were far fewer fish visible than formerly and much less 
dead birds were seen the water far south fact, off 
saw more dead birds than anywhere else, but the current may have bri 


from farther north. Birds were weak that cases after trving 


to overtake the ship and cross the bows they le ll in the water. Little bird | 
visible around the Lobos Tierra and Lobos Afuera Islands. passed ver 


] 


the Islands broad daylight both going south and 


Where there were millions birds when you went with (1924) there 
but few feebly flying hundreds. the aid powerful glasses could 
at least 95 per cent ol the nests were deserted. | passed close to the little M 
Islands that lie about forty miles west Salaverry and was surprised find 
birds there than ever before. fact, there appeared not one inch 
room these islands. 

‘Northwest winds with the force half gale blew for some time around 
and Paita, wrecking most the lighters Paita. This usually very fine 
harbor, being sheltered from the prevailing southwest winds and seas. 

and Salaverry experienced very heavy rains, and much rain has 
everywhere the interior, melting the mud roofs and some cases the 
houses all over Peru. Thunder and lightning, practically unknown and 
coast, were frequently reported; and great deal static was reported 
operators. Water pipe lines were washed out at Arequipa and many towns. Li 
and Callao were short drinking water. will take eight 
rebuild the railroad Cerro Pasco. epidemic disease exp 
Mosquitoes and flies, previously unknown, are already pest. 
barren coast becoming green. river with feet water cut thro 
Two others cut through short distance north Talara. 
driftwood was visible sea. And last but not least the ship bottom has 
more marine growth the past four months than would under ordinary 
eighteen months. thick, short coating like carpet green moss 
over her sides, while more than the usual amount shell growth collected 
flat part her 

The above report supplemented data letter received the 
Geographical Society from Mr. Otto Holstein Trujillo. Mr. Holstein writes 
date April 


believe safe saying that table tumbler would hold all the rain 


has fallen the three years have been Trujillo previous March just 
only evidence rain ever have being few scattering drops once twice 


March the rains came down with sufficient force wash out section 


road that connects Trujillo with Samne, where are the mill and hydro-electri 


stallations the Northern Peru Mining Smelting Co. place called Porot 


some odd miles from Trujillo. the evening March about 7.30 
cloud-burst occurred Trujillo (about four miles direct line from 
and was followed light but steady rain which lasted, intermittently, for 


LAGUNA COLORADA 
TEMPERATURES OFF THE Coast AMERICA 
SOUTHWARD BOUND NORTHWARD 
15, 1925 MARCH 15-27, 1925 
7° 79 Balboa 
77 76 70 Callao, 12° 05’ 78 | 78 78 64 
60 60 62 OS Pisco, 13° 42 78 | 70/81/70 | 65) 65 
63 Iquique, 20 67 | 63 | 0S 65 60 
6s OS 64 64 64 63 
62 64 6S 65 65 
l-face figures are temperature readings taken at or near the port of call 
ires in parenthesis represent surface-water readings from Balboa (March 1) to Pisco 
readings taken at a depth of 20 feet below the surface. 
ights. 
days and night 


long before 1 


the walls. 


The houses here are not built resist any rain all, and 
were 


eaking like screens and water commenced pouring 
make matters worse, the roofs are made mud mixed with 
re, and the water that filtered through was polluted and foul smelling. These 
continued, with breaks three four clear days between, and varying 
during the entire month March and caused considerable damage 
caving-in roofs, falling walls, and the like. April about 


j 
Tr 
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had slight earthquake, which was short duration and not 
but did some damage causing weak roofs and walls fall. 

“During March the temperature was decidedly tropical, and the 
made its appearance—was more Guayaquil and other places 
tropics. This condition affairs extended from Talara, north Paita 
Lima; but farther south did not rain any appreciable extent the 
coast, although the rains the Sierra were more torrential than 
known. The Peruvian Corporations railway lines have suffered greatly; the 
ern was damaged washouts some months ago, and 
llao Oroya and Huancayo badly 
bote line suffered, and the Trujillo railway was cut between Trujillo 
between the valley (of the Chicama) and Trujillo, and betwe 
and Menocucho. fact, there are only two trains operating the 
between Salaverry and the Moche River bridge and one between the 


railway Peru from 


passengers, baggage, and the mail being transferred 
tram across the river. The Pacasmayo railway suffered greatly, did the 
Piura line. 
“There are hundreds homeless families here Trujillo and 
and difficult estimate the monetary loss suffered result thi 
that the sea water Salaverry and elsewhere along the coast 


normal temperature, and there also decided freshness the 
there still the danger walls falling they dry, and little stronger 


the one had the other day would bring serious 


THE SIBERIAN SEA ROAD 


THE WORK THE RUSSIAN HYDROGRAPHICAL 
EXPEDITION THE ARCTIC 


TRANSEHE 
Late Commander, Russian Navy 


With separate map, III, facing 398 


Great Northern, Siberian, Sea Road, or, commonly called, 
the Northeast Passage, has attracted moreor less attention since the sixteenth 
when various nations western Europe tried find thereby 
more advantageous route Cathay. well known, the passage has 
been accomplished only within the last fifty years, having been made for 
first time the distinguished Swedish explorer Nordenskiéld 


Vega, sailing from west east not generally 
that the passage was made the opposite direction, from east 


1914-1915 the Russian Hydrographical Expedition 
The route the expedition, the extent newly surveyed coast 
luding Nicholas Land, and other results are shown the map 


facing 398). 
THE EARLIER EXPLORATIONS 


Even the eighteenth century the possibility such route re- 

unknown doubtful. The relation between Asia and America 
was only definitely determined the Great Northern Expedition, planned 
Peter the Great and put into execution his successors. 
Bering’s voyages and the subsidiary expeditions that owe the first au- 
hentic maps the northeastern coasts the continent. The work the 
Great Northern Expedition has scarcely had the recognition deserves.' 

the northern territories was continued various Rus- 
sian expeditions without startling event, until exploit 
proved the passage feasible. little later under the auspices 
the Russian Navy there developed great activity the exploration the 
Kara Sea route the Yenisei River. commercial waterway from 
Europe the heart Siberia was being sought connection with the 
Siberian Railroad then the process construction. Before that Nansen 
the Fram had gone the Kara Sea (1893) eastward the New Si- 
berian Islands, from which point began his famous drift. 

1900 the expedition the Zarya, under the command Baron Toll, 
hed the Archipelago way the Kara Sea. The 
expedition wintered there and the New Siberian Islands 


rear 


1, Amer. Geogr. Soc. Research Series N I, 1922 
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the next year, after which Tiksi Bay, the mouth the 


was reached, where the vessel was abandoned account 
not generally known that participator this expedi 

the late Admiral (then Lieutenant) Kolchak. made notable joy 

whaleboat from the mouth the Lena River Bennett 

search Baron Toll. While did not succeed tracing the 

bers the expedition, found their camp and returned the 

the Lena the same way, bringing with him Toll’s diary and part 

collections. Kolchak’s work Ice the Kara and Siberia: 


Js 


presenting his systematic observations sea water and ice 
two years navigation the Zarya, was published the 
Sciences. 

The Zarya was the last scientific expedition engaged 
the waters that wash the shores northern Russia the 
the Lena River. For the part the Arctic Ocean from the Lena 
Kolima River and beyond Bering Strait the situation was wors 
since the Great Northern Expedition the explorations 
this region had been more limited scope. These included the Russ 
expeditions Lieutenants Anjou, Wrangel, and others; that the 
the unfortunate American expedition Lieutenant Long 
Jeannette; and number Russian coast expeditions and isolated 
ventures which had penetrated into the waters the Arctic 
along the coasts distance few score miles so, seldor 
100 miles, from Bering Strait. 

The data gathered these voyages and explorations were 
determine the possibilities for the establishment regular navigat 

which time and circumstance now brought the fore 

During the Russo-Japanese War Russia had been compelled trans! 
its Baltic fleet the Far East through three oceans, from the Atlant 
the Pacific. After the war interest was directed the hope, slig! 
one true, utilizing the Northeast Passage similar cases 
future. The Navy, which had indeed been interested the explorat 
the northern waters since the time the Great Northern Expedit 
was desirous putting the test. From Archangel Vladivostok 
Bering Strait distance about 6000 miles, about half that the 
from the Baltic through the Indian Ocean. 

Still more important than the strategic were the economic consider 
tions, viz. the provisioning northeastern Siberia cheaper 
Vladivostok sea through the Arctic Ocean into the Kolima 
instead the way, practiced the time, transporting supplies 
the Lena River, then dogs deer the Kolima River and 
Government warehouses. Some attempt commercial 
sea from Vladivostok the Kolima was indeed already progress 
The result these eminently practical considerations was the 
the Russian Hydrographical Expedition the Arctic Ocean. 
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Petrograd two vessels, the and the were constructed. 
essels were sister ships ice-cutting type, made iron and 
the lines the Fram. Each vessel was 1500 tons displacement 
carried 500 tons coal, sufficient for speed eight knots during 

navigation, for 12,000 miles. Each ship was equipped with 

with transmission capacity miles. The personnel 
vessel was five officers, one mechanical engineer, one doctor, and 
crew 40. Food supply (mostly canned) was carried for months 
customary Arctic outfit except that there were dogs, owing the 
space for them and their food. There was complete equipment for 
work cartography, meteorology, oceanography—including biology 
ocean—and other branches natural sciences. 

the spring 1909 the vessels were launched from the dockyards, 
autumn the same year they sailed from Petrograd Vladivostok 
through the Indian Ocean, there establish the expedition’s 
chak, who was the organizer and leading spirit the expedition, was first 
command and sailed the Vaigach—Mattisen, who also had been 
nember the Zarya expedition, being command the 

The main reason for the transfer the base the expedition was that 
the eastern portion the route remained almost unexplored, whereas 
hydrographical knowledge the Kara Sea was steadily advancing, more 

less regular navigation the mouths the and Yenisei Rivers 
having been progress since 1867. The expedition also would have the 
opportunity doing hydrographical work its voyages from Vladivostok 
the Arctic Ocean, distance 3000 miles. Furthermore, was planned 
attempt the Northeast Passage culmination the systematic work, 

approach from the east offered slight advantage (10-12 days 


precious when navigation time short, two months the maximum. 


Besides these considerations was thought expedient put the newly 
uilt vessels test the long journey Vladivostok, wise foresight 
is it proved. 


Because the delay entailed boiler repairs the expedition during 
made only brief reconnaissance trip into the Arctic Ocean far 
Cape Intsov and back Vladivostok, carrying out some hydrographical 
research work the Bering Sea. 
following year the expedition was deprived its director and com- 
nder, having previously lost Mattisen, both men experience 
polar navigation. 
instructions for the year’s work are typical. They were: 
make survey the coasts and adjoining islands from Cape 
Dejnev westward. The basis for the survey was astronomical sta- 


— 


| 


—— 


ty 


7 


Fi 
Fi 
FiG. 7 
Fic. 5—Drift t lont st of Jokhov Island 
Fic. ¢ Tundra Koly Bay: grave of the sailor Byeliak 
Fic. 7-——Sled part sear { Bar Toll's collection on Bennett Island 


FIG 


w 


8 


a 
i 

. i 
— 

9 
Fic 10 
8—] shed up shore at Cape Che skin. 
rhe western « t of Taimir Per 4: astronomical be n and graves of Lieut nt Jokhov ar 
Lad 
Crossir 1 river in the tundr 
4 
| 


374 THE GEOGRAPHICAL REVIEW 


tions the coast distances 50-60 miles from each other, 


Soundings were made along the entire route. 
make survey bays, mouths rivers, anchorages 
and especially anchorages rivers, which would serve places 


from ice. The survey the safest anchorages was made 
table and soundings from the ships’ boats. 


establish signals for the needs navigation, also anchorages 
which would serve refuge places from ice. 


perform hydrological, magnetic, meteorological, and 

make survevs currents and movements ice. 

take soundings lines normal the coast, order determin 
the general character the relief the bottom. 

addition the program was always include the following: 

Hydrographical work the way from Vladivostok the Aret 
Ocean, primarily along the coasts Kamchatka and Bering Sea. 

Notes sailing direction the Arctic Ocean and the route from 
Cape Dejnev. 

Upon completion the systematic work the mouth the Lena River 
the expedition was instructed, the conditions the ice permitted, 
proceed with the survey farther the west, the north Cape Chelyuskin 
along the western coasts the Taimir Peninsula. 

Following the above-named instructions and having, for limited 
area exploration the Arctic, the mouth the Indigirka River, 
the expedition under its new command started out from Vladivostok, 
completed the prescribed work Cape Dejnev and from there, en- 
tering the Arctic Ocean, proceeded fulfill its chief task—the coastal 
survey. 

Encountering the way varying conditions ice and from time 
time being held it, the expedition reached far the mouth 
the Kolima River. the way back tack was made Island 
the southwestern extremity astronomical station was established 
from the and the west coast the island was surveyed: the north- 
ern shore could not approached near enough for surveying. result 
the season’s work the Hydrographic Office the following year pub- 
lished map the Arctic Ocean from Dejnev Kolima, with the addition 
Wrangel Island, according the new data. 

During 1911, for the first time, the steamer Kolima the 
Fleet made successful commercial voyage from Vladivostok 


Kolima River and back, inaugurating regular steamship service along 
this route. 


During this vear the expedition started out from Vladivostok 
the intention spending month and half hydrographical work 
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Fic. 11 
— 
a 
Fic. 12 
Driftwood at Cape Titka, Blijni Island of the New Siberian group The w lis probabl rried ; 
the mouth the Lena River. 
Driftw l at the mouth of the Kolima River. 
375 


376 GEOGRAPHICAL REVIEW 


along the coasts Kamchatka and Bering Sea. The Arctic 

entered July which time ice was encountered only 
Bay. With minor delays account ice conditions, primarily 
line from North (Syeverni) Cape Wrangel Island, the expedition 
the mouth the Kolima River July and, directing its 
the Bear Islands, made survey them, establishing 
thereon. From the Bear Islands the meridian the Indigirk 
and beyond Laptev Strait was impossible approach 


miles the coast because the shallowness the water 
feet 


( 


The New Siberian Islands were reached August After the 


Cape Titka Blijni Island had been established survey the 


coasts the entire group the islands was made. The expedition 


the 


crossed Laptev Strait and defined Cape Svyatoi Nos, while the 


station established during one the previous coast expeditions 
nected triangulation with the one established during this 
fact great value for the correction all observations 
the coast the way from Cape Svyatoi Nos 
mouth the Lena River, partial survey the coast was made, and 
August the expedition arrived Tiksi Bay the south the 
the Lena, where was seen Baron Toll’s yacht Zarya, abandoned 


lack coal 1902. Tiksi Bay may sometime serve outport 


the Lena River. 


this neighborhood souvenir the tragic expedition Lieutenant 
Long was encountered. Tungus, Afanasi Bobrovski, visited the 
vessel; before entering into conversation solemnly took out froma 
box two medals and hung them his breast. One, gold, had been giver 
him the President the United States for and Humane 


the other, silver, was from the Russian Government for 


the Bobrovski related that received these medals 


services rendered Melville Long’s expedition. 


August the expedition set forth again, doubling the 


Lena River and shaping its course toward Cape 


} 


ice, however, soon compelled turn the south near the mouth 
the Anabara River. Here precious time was wasted irresolute action 


the expedition moving along the coast back and forth until September 
when was announced that would return Without 


accomplishing further work, except some soundings and meteorologica 


observations, the expedition proceeded Cape Dejnev, anchoring there 


the 22nd. the way the cape walrus hunting was engaged in, 


supplied the Museum Petrograd with excellent 
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The preparing the walrus was done Chukchi, from 
the Cape. Their zeal taking off the hides was explained 
as, owing to bad weather and absence of sea beasts, the popul 
suffering from lack food. 

The cartographic work the seasons 1911 and 1912 may 
thus 


Fic. 15—A cliff of ground ice on Vasilievski Island, one of the New Siberian group, where the 1 
I 
nt. Compare with the illustrations from Baron Toll reproduced by I 


attains a remarkable developn 
in ‘‘The Canning River Region, Northern Alaska,”’ LU’. S. Geol. Survey Professional Paper 1 


I 
and 34), and see also Leffingwell's discussion of the ground prot i 


the Arctic coasts 
and the coast Kamchatka. 

survey the coast from Cape Dejnev the Kolima 
made. 

part Wrangel Island was made. 

survey parts the Bear and New Siberian Islands 
made. 
River was made. 

Errors the longitude the eastern Taimir Peninsula 
determined. 


the construction hydrologic sections showing the currents 


depths. 
The work done permitted material correction existing maps 


Arctic Ocean and the preparation sailing directions for the Arctic 


the Lena River. 


parts the coasts Laptev Strait and the Anal 


astronomical stations were establis! 


} 


the entire route soundings were carried out, some 
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ntrast with the preceding work directed primarily immediate 

ercial objective, the navigation 1913 was one wide exploration 
resulted important geographical discoveries. August the 

tion, after battling with the ice Anadir Bay, entered the Arctic 

proceeded Wrangel Island but was unable ap- 


Fic. 16—Tundra in the neighborhood of Tiksi Bay. The cone-shaped hills represent the dissection of the 
lice (see Fig. 15). The hills are of earth covered with a layer of sward several inches in thickness; 

und ice. The hills are separated from the sea by a strip of river sand. Compare the descrip- 

Colonel Neyelov: Report of the Ru in Hydrographic Office, Vol. 38, 19014, pp. 68-113; reference on 


proach its shores because ice. survey the Bear Islands was made, 
and thence the vessel sailed along the coast via Strait towards 
the Taimir Peninsula. Shallow waters prevented the survey the mouth 
the Olenek River, but some important work was done Nordvik Bay. 
The supposed peninsula the southeastern side the bay was found 
island. Its southern shores were surveyed. Hydrological sections 
were made the bay, the depth which ranged from less than 
fathoms. While the shallows six-foot ebb left the stranded, 
but she was refloated the returning high tide. She grounded again 
later latitude 75° 30’ while surveying Pronchishcheva Gulf. The 
roceeded along the coast, completing the soundings Chaun Bay and 
hence turning northward the New Siberian Islands. August 
discovered small island, one and half miles diameter and 
with elevation feet, subsequently named General Vilkitski. 
\ugust the Taimir met the Vaigach the rendezvous agreed on, Pre- 
rajenie Island. 
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August the vessels proceeded northward survey 
the peninsula and the numerous groups fringing islands. 
ber the vessels were stopped ice from three five feet 
Cape Chelyuskin. From the meridian the Bear Islands eve: 
farther east ice obstruction had been encountered this 


exceptionally favorable condition. 


search open waters the west the vessels went north. 
ber low island was discovered, later named Tsarevich Alexis, 
miles northeast Cape Chelyuskin. survey was made along its 
and eastern coasts. Doubling the island from the east, the ex; 
went the northwest, passing several icebergs the way. 

September the expedition made its major discovery—Ni 
Land. The significance this discovery has already 
noted the Bulletin the Geographical show 
the existence Chelyuskin Strait and land stretching far towards 
Pole. The existence such land helps explain many the hydr 
graphical peculiarities the Kara Sea: also has meteorological 


The expedition approached the southeastern extremity the new land (55 


miles from Chelyuskin) but, finding open water the west, 


survey along the eastern coast which, the form flat-topped mountains 


attains height 1500 feet. southwest wind drove away the masses 


ice from the coast, forming wide channel for the passage the shi 
September astronomical observations gave position 
80° and longitude 97° Thence compact ice was encountere 


which barred the way northward latitude How much farther 


north the new land extends remains determined. Its 

dimensions, however, are approximately known from the findings 

Fram and the St. Anna, the tragic expedition Lieutenant Brusilov. 
Turning back Cape Chelyuskin still outlet the west could 


found. For week the expedition waited, hoping for favorable winds 


vain; further attempt was abandoned and the return journey 
Ice, unfavorable winds, and the growing darkness the nights added 


the difficulties. Petropavlovsk was reached October 29, where 
5} 


repairs was made. The expedition finally arrived its base November 


after completing 13,000 miles navigation. 


WorK 


The prime object the expedition was complet 


Northeast Passage and continue the exploration the newly discovered 


Nicholas 


4See the note *‘ Nicholas I] Land,”’ Bull. Amer. Geogr. Soc., Vol. 46, 1914, pp. 117-120 
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also the account “‘Vilkitski’s North-East Passage, Geogr. Journ., Vol. 5 
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the expedition started out from Vladivostok route the 
Arct the way news the commencement the World War was 
from America through the radio station order 


formation thereon, the directed her course Nome. 
the radio station the village Novo Mariinsk the Anadir 


the Taimir got communication with Petrograd received 
proceed with the work the Arctic Ocean and try 
reach Archangel. The busied herself the meantime with hy- 
drological and hydrographical observations the Bay St. Lawrence 


Fic. 17-—The first sight of the new land—Nicholas II Land seen September 3, 191 


and around the Diomede Islands Bering Strait. Whilst they were thus 
engaged there came request from the Canadian Government render 
assistance those members Stefansson’s expedition who, after the wreck 
the Karluk, had been wintering under unfavorable conditions Wrangel 
Island. The Vaigach proceeded thither. efforts were spared ap- 
proach the island, which was known would accessible not longer than 
three weeks most. The first attempts proving unsuccessful, the 
tried the approach via Herald Island and the northeast but here met the 
same insurmountable obstacle—thick, piled-up ice. slight wind from 
the north starting up, the vessel then tried reach the southeast coast 
the island but was pressed back. mass ice caught the propeller. 
The Taimir, being informed radio the plight the came 
but account the ice could not approach nearer than ten miles. 
Eventually the Vaigach was freed, but the expedition had give the 
idea trying reach Wrangel Island, the work rescue, subsequently 
learned, being accomplished the American trading schooner King and 
Winge commanded her owner Captain Olaf Swenson. Kolyuchin 
Bay, August 19, the vessels took the last supply coal trom the 
which had been delegated provision the ships, and August 
the vessels proceeded westward. 

Beyond the meridian Cape Billings attempt was again made 
reach Wrangel Island but without success. Near Cape Yakan, while 
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Fic. 18—<An old ice field in summer, the surface covered with dirt and fresh-water | 
° Fic. 190—Detail of the ice field seen above 


The Vaigach blocked the ice attempting approach Island for the rescue members 
: s expedition from wrecked Karluk 
Walruses near the shore of General Vilkitski Island 
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moving among broken pieces ice, the expedition noticed fire 


large ice floe; around the fire were grouped about twenty Chukchis 
had been hunting walrus. They asked taken the coast, 
could not afford lose any time their request was declined. 

After passing the meridian Chaun Bay the vessels separated, 
Vaigach going along the coast the Bear Islands and New Siberian 
lands, the going far north the ice 
ice near the New Siberian Islands compelled the change its 
direction the north, the intention being reach the 
groups and, possible, also Henrietta Island. Heavy ice again 
the way, and the Vaigach made for General Vilkitski Island. 

During this journey the discovered and surveyed 
named Novopashenni, subsequently renamed the 
which were determined latitude 76° 10’ and longitude 153° Here 
was joined the 

The vessels separated again, the proceeding 
the New Siberian Islands, with the intention completing the survey 
the Bennett Island and from there westward far north 
possible ascertain the boundaries the ice. Cape Chelyuskin was 
chosen the rendezvous. 

Shallow depths prevented the Vaigach from reaching the New 
Islands, and only four days later, August 31, she approached the 
the Taimir Peninsula without encountering ice the way until 
tween the Island St. Samuel and the mainland. 

The encountered bad conditions for navigation and was damag 
the way the cape collision with floating ice. Arrived 
September the expedition encountered large ice fields, which alt! 
broken offered little prospect open water the west. The 
anchored near the cape, and party from the was sent ashor 
The ice fields now began move the direction the place 


age. The Vaigach got under way and succeeded passing the 

eastern extremity Nicholas Land and, through channel ope! 
water southwesterly direction along its southern coast, reached 
point latitude 77° and longitude 99° Here encountering 


| 
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Fic. 22—Icebergs grounded off the southwest coast of Nicholas II Land, preventing the west : 
of the expedition in 1914 
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3—Iceberg aground in 20 fathoms of water off the south coast of Nicholas Il Land 


icebergs the Vaigach turned back towards Tsarevich Alexis 
Island and made survey its southern coast and some small islands 


idjacent. 

The delayed awaiting the return the shore party, was 
caught the ice and drifted some fifteen miles east the cape before 
she succeeded freeing herself. She met the Vaigach the southern coast 
Nicholas Land. 

The vessels started out again the west but, meeting the same ob- 
stacles, turned back and few hours later anchored ice under the low 
southern coast the new land. While they were waiting there the ap- 
proach winter began make itself felt: the temperature dropped, the 
tundra began freeze, the pools were covered with new ice, snowstorms 
were frequent. During the following days September the vessels 


the continent and Nicholas Land, search outlet the west. 
also anchored the islands Axel Heiberg and Fernley, hoping that 
these islands, natural ice cutters when the drift strong, would help. 
But the results were futile. The islands the middle the 30-mile strait 
stop the movement the ice fields when weak winds are blowing. There 
were fresh winds, and the summer temperature was low this year, 
iverage —2° for the season the Arctic. 

considerable space water was free from ice, and the lanes among 
the fields were unsafe. September the upon entering such 
lane, was pressed between ice fields; and, because the hole sustained 

llision with the ice, the vessel tilted one side and could not take the 
ice properly. The pressure fortunately lasted not more than two three 

inutes, but was, ribs were broken and water-tight bulkheads 
were stove in. Two three days later the Vaigach entered open waters 

moved along the western coast the Taimir Peninsula King Oscar 

Peninsula near the Taimir River, where she encountered heavy ice and 
turn severe ice pressure. The found herself surrounded ice 


and preparations were made for walking the coast case re- 
peated pressure destroyed the vessel. The necessary three weeks’ supply 


? 


and equipment was put the upper deck. 


maneuvered about general northwest-southeast direction, between 
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During the night the same September the 
communicating wireless with the intercepted fra 
communication Russian which proved from the 
vessel under the command Captain Otto Sverdrup had bee: 
the Russian Government search Lieutenant 
geologist Russanov, who had set out 1912 eastward 


Bering Strait and about whom nothing was known. Sverdrup 


orn 


that also was difficult situation because ice. was 


+} 


time near Cape Tillo, some 200 miles from us. Being informed 


Fic. 24—The east coast of Nicholas II Land. 


situation the and the Vaigach promised help with sled 


parties: for had dogs. gave information about the war, 


had recently received news wireless from Yugor Strait, connect 
now lost account the long distance. From that time the 
tion was daily communication with Sverdrup October, after 
order save fuel, communications were limited one week. 


WINTERING OFF THE TAIMIR PENINSULA 


The situation continued precarious and became increasingly 
that the expedition would have winter the 
was anchored (September 26) near shore possible—at 
tance two and half miles. The anchored mile and 
the coast King Oscar Peninsula. 

The Eclipse reached Cape Vilda, latitude 75° 40’ and longitude 


The vessels started preparations for the winter. Two sheds 


the airplane and about one ton provisions were transferred from 


Taimir the coast. This was done anticipation wreck the vess 


during the ice-breaking period the following year. 


October storm carried away ice from the shore 


The ice field and the with were halted seven miles from 
latitude 76° and longitude 100° 50’ The was 
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76° and longitude 100° The distance between the 
sels was miles. 
distance between the vessels and the Eclipse was about 
les, and from the Eclipse the radio stations Yugor Strait, which 
were touch with Petrograd through the radio stations Archangel, 
miles. This distance first proved too great even for the Eclipse. 
author this article, specialist radiotelegraphy, succeeded, how- 
ever, making computations which, transmitted the Eclipse, enabled 
her get touch with Yugor Strait the middle January. 


£ 


FiG. 25 The ice that barred approach to the south coast of Nicholas II Land. 
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The winter was spent overhauling the mechanism the ships and, 
the repairing the damage wrought collision with the ice. 
Systematic meteorological and hydrological observations were made. 
The meteorological observations included exploration the higher re- 
gions the atmosphere means flying kites with meteograph. 
the perseverance Lieutenant Evgenov, these observations 
were carried out continuously spite all obstacles, even during the 
polar nights. Observations the ice were charge Lieutenant 
Lavrov. The cartographic work was under the able and enthusiastic 
direction Lieutenant Neupokoev. 

addition the regular work carried the usual recreations 
Arctic wintering were indulged in, but the harsh weather together with 
the uncertainty about the war had depressing effect the personnel. 
Encouragement, however, was derived from the conversations with the 
experienced commander the Eclipse. 

Arrangements were made take care all eventualities. was decided 
that should second wintering necessary, the expedition, provided 
with food for one half its personnel, should transfer the second half 
the Eclipse; this half was then proceed over the tundra the mouth 


+} 


the Yenisei River, nearly thousand miles away. Such journey was, 


lact, carried out. case wreckage the vessels, was planned that 
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the remaining half the expedition should make for the mouth 
Yenisei River and establish winter base Dickson Bay. 
Meanwhile supplementary measures were taken Petrograd. 
first instance, relief party was sent assist the men 
village Golchikha, 750 miles from the where the Eclipse 
chored for the winter. The organizer and director this party was Beg 
chev, boatswain the Zarya, energetic, intelligent, and experi 


Fic. 
charge (1725-1736) of the Len 
of the structure and what c 


30—Ruined hut in Pronchishcheva Gulf, believed to be one occupied by Lieutenant Pronc! 


a-Cape Taimir section of Bering's second expedition. The situation and « 


yuld be Jearned from the natives through Begichev, leader of the relief expe 
to the Yenisei, point to such a conclusion. The remarkable preservation of wood in the Arctic is well k 


the second instance, river expedition was despatched from Krasno- 
yarsk and down the Yenisei River; took along portable wooden houses, 
provisions, and equipment for half the personnel the and Vaiga 
case should necessary spend the winter there. was also pro- 
vided with equipment for radio station, which was contact with 
Yugor Strait, and with coal for the vessels. The organizer and director 
this party was Dr. Kushakov, member the Sedov expedition 
the St. Foka, who, death, took his place and brought the 
tion successful conclusion. 

The two expeditions, thanks their leaders, accomplished all that was 
required them. expedition was carried out full. The 
buildings put Dickson Bay did not prove much use, but the radio 


station and the meteorological stations were very useful during the war: 
the absence daily meteorological bulletins from abroad, the bulletins 
issued the Dickson Station concerning the weather the front 
the place those issued the western countries. 
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the middle April change weather was noticeable; the first 


birds made their appearance. May Captain Sverdrup came 


Taimir and remained until the 19th, when returned his vessel 
party from the and the July Begichev reached 
lipse with 650 deer, 200 which were for the needs the Samoyeds 


their families, they being the owners the herd. the 15th Begi- 
and the party from the and the left the Eclipse and 


¥ 


. 31—The river discovered west of Cape Vilda. 


started out for the mouth the Yenisei, the deer carrying the freight. 
The journey was made about month and half. 

During May the tundra began enlivened the presence birds, 
and the end the month the temperature had risen 3.6° The 
ice stopped increasing after had reached thickness centi- 
meters, according the thickness the layer snow upon its surface. 
From the middle May the beginning July excursions the land 
were inaugurated. astronomical station was established the coast, 
the customary beacon being erected. survey parts the coast and 
its bays was made. During the preceding autumn the Eclipse had dis- 
covered the mouth new river west Cape Vilda. Dr. Trjmeski 
and the writer undertook sledge journey thither June. The spring 
break-up had commenced, however, and was impossible stay for 
any further exploration. According the river runs from 
the mountains south the tundra and thus considerable length. 
The work carried out Lieutenants Lavrov and Evgenov showed 
that Haffner Fiord closed, disproving the previous supposition water 
connection with St. Thaddeus Bay the eastern coast the Taimir 
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Peninsula. frozen mammoth with tusks eight feet long was 
one the shore parties. For the shore excursions the 
which otherwise had proved useless—was converted into 

Between the 20th and 30th July the first open spaces among 
masses appeared, and the vessels began drift. July the 
tried free herself from the ice but without success. August 
ings appeared the surrounding ice field, and two days later with 
easterly wind the vessels freed themselves and, entering 
near the mouth the Taimir River, started their westerly course. 
the entrance the Archipelago the depths decreased 
siderably, and the ran aground. With the aid she 
refloated. During this day thunderstorm arose, strange 
the polar regions. 


Impassable ice now held the vessels back near the Vilkitski Islands 
Not until August 27, after hard ice cutting, did they succeed escaping 
the westward. August the vessels passed Cape Vilda and 
following day met the Eclipse, which had freed herself August and 
had gone Dickson Bay get coal for the expedition’s ships. the mean- 
time the steamer the river expedition arrived Dickson Harbor from 
Golchikha bringing news the arrival there the party from the vessels 
The Vaigach proceeded Golchikha and took the men board. From 
Dickson Bay the Eclipse, the Taimir, and the Vaigach entered the Kara 
Sea, which was crossed without ice being encountered. The Eclipse then 
passed the Iron Gates, and the and the Vaigach proceeded through 
Yugor Strait. 

September the vessels anchored Cape Kanin, they 
instructed radio not enter the throat the White Sea because mines 
had been laid there submarines. They met the ice-cutting 
ship Brus near the Cape and, escorted it, arrived September 
Archangel, where they were received with acclamation. The Northeast 
Passage had been made from the side the Pacific Ocean, thus fulfilling 
the aim the expedition—the exploration the Great Northern Sea Road. 


CONCLUSION 


The war and the revolution have prevented the working the 
part the scientific results the expedition, especially the more interesting 
data pertaining its latter years. is, however, possible draw some 
conclusions regarding the economic objective. may 
stated that the Northeast Passage impracticable for commercial 
poses. Even steamers special construction would not make 
conditions were unfavorable. Favorable conditions depend part upon 
high temperature the summer, still more upon the occurrence 
winds: such winds prevail, and especially they are strong, the ice 


break, and steamers can pass through; the absence such winds, 
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cannot. This condition applies primarily the region Cape Chelyus 
where, through the discovery the new land the north, there has 
shown exist instead free water strait only miles wide, with isla 
the middle and archipelago islands the west. 

Unfavorable ice conditions were observed the expedition 
1914. the other hand, the Vega the Fram (1893), 
the Zarya (1901) enjoyed the whole good conditions. The Zarya, 
the preceding year, had been compelled winter the 
Archipelago where, 1915, the and the Vaigach had broken through 
the west with great difficulty. Amundsen the Maud was compelled 
winter twice making the Northeast Passage first 
Cape Chelyuskin, secondly off Chaun Bay. 

may, however, regard this question navigability from another 
viewpoint—the utilization the separate sections into which the route 


naturally divided. These are: from the Kara Sea the Kjellman (Minin 
Archipelago; from the Kjellman Archipelago Cape Chelyuskin; from 
Chelyuskin the mouth the Lena River; from the mouth the Lena 
the mouth the Kolima River; and from the Kolima Cape Dejnev. 

The Kara Sea section, into which empty the powerful rivers and 
Yenisei, presents during certain period the year, short though is, 
favorable conditions for navigation and passable. This section 
considerable economic importance. 


The next region trends considerably the north, surrounded 
islands and archipelago islands which hinder the breaking 
the ice, and does not receive the discharge rivers powerful enough 
influence the ice. consequence unfavorable for navigation. 
the other hand presents much scientific interest. 

The next region can considered section itself along the littoral, 
part the passage Cape Dejnev way the New Siberian Islands 
Bennett Island. The varying ice conditions, which sometimes held back 
the expedition this section, lead the conclusion that not accessible 
and risky for ordinary vessels. The littoral part trends sharply south 
with shallow waters, due deposition from the Khatanga, Anabara, and 
Olenek Rivers. The northern part remains explored: various indi- 
cations point the existence islands here, though this was not confirmed 
the expedition 1913-1914. 

The region from the Lena the Kolima favorable regards ice condi- 
tions because the influence the Lena, Yana, and Indigirka Rivers, 
but for the same reason shallow. 

The region from Kolima Cape 
easy access. navigable but 


This region navigable. 

Dejnev lower latitude and 
only from the beginning August, 
when frees itself from ice the line from North (Syeverni) Cape 
Wrangel Island. Its economic relation the Yakutsk region 
similar though less important than that the Kara Sea relation 
the basins the and Yenisei. 
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should further remarked that the waters off the Siberian coast 
are extremely rich animal life—especially walrus and whales (near Bering 
Strait); the rivers and their mouths are also rich fish, including some 
highly esteemed kinds. Coal, graphite, gold, and silver have been found 
many places northern Siberia; the Chukotsk Peninsula, according 
geological opinion, related the Alaskan Peninsula, from which 
separated strait about thirty miles, and contains the same natural 
resources but here and westward, along the entire Siberian coast, 
the potential wealth can only guessed for lack adequate knowledge. 


APPENDIX 


NOTES THE Map 


The compilation the map based on: 

The work the Russian Hydrographical Expedition the Arctic Ocean, 1910- 
1915 (from Cape Dejnev the meridian 99° from Greenwich, Russian 
Charts Nos. 984, 985, and 986, 1923). 

From the meridian 99° from Greenwich the west, data obtained the 

Russian Hydrographical Expedition 1915 way from the wintering place 

Archangel are not shown the new charts. Also very little shown 

Chart No. 986 the strait between the mainland and Nicholas Land, 

where search passage the west 1914 the expedition spent over 

three weeks maneuvring across the strait, making landings the southern 
shore Nicholas Land and Fernley and Heiberg Islands and taking many 
soundings. 

Lieutenant Kolchak’s work the Zarya expedition (from the 
meridian 99° Dickson Harbor), Russian Charts Nos. 712 and 681. 

The work other Russian hydrographic expeditions (from Dickson Harbor 

Archangel), various Russian charts 1916 with some additions and 
corrections 1924; latest British and United States charts. 

Lieutenant Brusilov’s polar expedition; Russian Records 1914, 

Vol. 38, Issue 
The map Alaska (1:1,250,000) prepared the American Geographical Society 
for the Alaska Road Commission, 1923. 

Drift and soundings the Jeannette, the Fram, the St. Anna, and the Karluk 
are taken from the respective official reports. The route the Maud not shown 
because soundings were available; her survey the two fiords Thaddeus Bay 
has been made use (H. Sverdrup: Maud-ekspeditionens viden- 
skabelige arbeide nogen dets resultater, Separate from Naturen, 
1922, pp. map 11). 

Maps Novaya Zemlya showing the results Lieutenant expedition, 
have not been available the author. 

Franz Josef Land drawn from the British Admiralty Chart No. 2282; and 
doubtful the results the Sedov expedition, which wintered 1913-1914 near 
Cape Flora, were used. 

The soundings taken the Eclipse her way from Lieutenant Khariton Laptev 
Land Lonely Island and back Dickson Harbor were not available. 

plotting the routes the expedition, use was made available soundings. 
log books other documents were available with the exception photographed 


*A. H. Brooks: The Value of Alaska, Geogr. Rev., Vol. 15, 1925, pp. 25-50. 
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sketches the routes 1912 and 1913. consequence the routes shown 
subject revision and correction. Where confusion would arise through crowd 
details have been omitted and the routes generalized. 

Astronomical observation stations are shown the map. order from east 
west they are: Dejnev, Serdtse Kamen, northeast Kolyuchin Bay, 
southeastern extremity Chetirekh-Stolbovoi I., southeastern extremity Kres- 
tovski I., Wrangel (between Thomas and Blossom Pt.), Titki, Blijni 
Svyatoi Nos; north coast Mali I., southern extremity Stolbovoi I., 
eastern extremity Jokhov I., Paks, Pronchishcheva Gulf, St. Andrew I., west- 


ern island St. Samuel Is., east coast Nicholas Land, west coast Taimir 
Peninsula (near winter quarters ships). 


ICEBERGS 


the entire stretch ocean from Cape Dejnev Cape Chelyuskin and farther 
westward the expedition encountered icebergs only the vicinity Nicholas 
Land. Icebergs were met here 1913 the southeastern end the land, here 
aground fathoms water, and the northern end, and 1914 tabular and 
other forms icebergs were met the southwestern end the land aground 
fathoms. 

impossible state definitely the place origin these bergs there 
almost data concerning the currents the waters the broad continental 
from Cape Novaya Zemlya. 

Glaciers Bennett Island give rise icebergs, but they are quite insignificant; 
the eastern coast Nicholas Land has glaciers giving rise bergs the eastern 
shore. Nothing known the western coast the land. 

The simplest solution suppose that the icebergs met were the product the 
known glaciers Nicholas Land, those icebergs seen the southwestern end 
the land having been drifted there from the eastern shore the resultant 
forces still unknown deep-water and superficial local currents and predominant 
winds. The comparatively insignificant size the icebergs harmony with 
such hypothesis. also conceivable that the western shore Nicholas Land 
has glaciers and that the icebergs seen the southwestern end the land had been 
drifted from there opposite forces currents and wind. 

But, extending the question beyond these local limits, another supposition may 
reached. Schokalsky, his well-known treatise oceanography’ says that 
“the more northerly branch the North Cape Current would seem reach the 
northern shore Novaya Zemlya, portion passing between that island and the 
archipelago Franz Josef latitude 80° which would seem double from 
the east; its mass water this the strongest branch the North Cape 

The North Cape Current itself, known, branch the North Atlantic 
Drift, and the other and stronger branch the same current, the so-called Spits 
bergen Current, passes along the western shore Spitsbergen, doubles its northern 
end, and constantly sinking deeper beneath the colder but fresher and less dense 
waters turns the right, the east, consequence rotational deflection. 
Could not attribute similar easterly deflection the northern branch the 


North Cape Current rather than suppose route the north along the eastern shore 
Franz Josef Land? 


can then imagine that icebergs the southern shores Franz Josef Land 
even off the eastern shores Novaya Zemlya immersed meters and more 


M. Schokalsky: Okeanografia, Petrograd, 1917 (reviewed in Geogr. Rev., Vol. 14, 1924, pp. 679-680). 
See also the map, North Polar Sea, PI. I, in *‘ Meteorologii i okeanografii Karskago i Sibirskago morei,"’ Petro- 
grad, 1918. For a photostat copy of this latter work the American Geographical Society is indebted to M. 
Stanislas Reizler, librarian of the Société de Géographie, Paris. 
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come under the influence that deep-water current and would drift along 

continental shelf Nicholas Land. This hypothesis not contradicted 

drift the St. Anna, which indicates the direction the current 
the Kara Sea under the influence the waters the and Yenisei and the 
predominant winds. 

There are analogous examples. The presence great bergs the western shore 
Novaya Zemlya has frequently been and their origin from Spitsbergen 
Franz Josef Land deduced the ground their size, which surpasses that 
the bergs from Novaya Zemlya. the same time cold superficial current 
carries ice from Franz Josef Land Bear Island, and the existence another cold 
superficial current the north along the western shores Novaya and 
the strait between that land and Franz Josef Land suggested the drift the 
Tegethov the north. 

the superficial currents the Kara Sea itself and also the current the 
strait between Novaya Zemlya and Franz Josef Land, the deflection towards the 
east the parallel Cape Jelaniya the drifts the St. Anna and the Tegethov 
suggests theinfluence the North Cape Current. But such influence the ice 
fields and drift ships naturally less than the forces determining the direction 
the superficial current; while for the icebergs, the contrary, the influence 
the deep-water current greater than other causes. 

The above suggestion, however, offered mere hypothesis. The question 
calls for study with all available material. 


LANDS: SANNIKOV LAND AND ANDREEV LAND 


Complete historical data concerning Sannikov Land are found Die Russische 
Polarfahrt der Serja, including the diaries Baron Toll, head the 
expedition, found Lieutenant Kolchak Bennett Island. the 
account follows. 1805 the hunter-trader, Jacob Sannikov, saw land the 
north from the northern cape Kotelni Island. The next year also saw land 
the north from Novaya Sibir. the existence the latter (Bennett Island) was 
subsequently proved Lieutenant Long, claim could not dis- 
missed Baron Toll notwithstanding the negative result the extensive ex- 
plorations made Lieutenant Anjou the twenties the last 1886 
Baron Toll, during his first expedition the New Siberian Islands, says that 
himself saw from the northern end Kotelni Island land lying the north- 
east. estimated the distance this land degree and half two degrees from 
the northern end Kotelni Island. But was not seen Baron Toll himself from 
the extreme point reached him 1901 the Zarya somewhat south the sup- 
posed position this hypothetical land, nor was seen our expedition 1913, 
the route which crossed this region degree and half north Kotelni Island, 
nor was land observed the south this point the expeditions 1913 and 1914. 
exists must looked for farther the north and, according the drift the 
Fram, probably the east also. 

Andréev Land, seen Andréev 1763, there are positive data about 
except his own statement. the contrary, all observations 
inclusive suggest negative solution this problem. 

Briefly the story this land member Commander 
Bering’s expedition 1741, traveled the Anadir peninsula order the 
Governor Siberia determine the possibilities offered for settlement. From 
its Chukchi inhabitants learned that great land lay north the Kovima (later 
Kolima) River, called Imoglin, and its discovery despatched Sergeant Andréev. 


§ See, for instance, A. E. Nordenskiédld: The Voyage of the Vega (2 vols., London, 1881), Vol. 1, p. 182. 
*V.N. Berkh: Chronological History of All the Travels to the North Polar Countries, St. Petersburg, 1821 
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left Nijne-Kolimsk March, 1763, and April entered the Arctic 
from the Krestovaya River, whence reached the Bear Islands. saw nom 
tents everywhere; and the eastern part the horizon, somewhat the 
saw but did not assert was land. Lacking food for his dogs 
returned Nijne-Kolimsk. Berkh supposes that Andréev made second journey 
1764, for the supplementary article the instructions Captain Billings, 178 
mentioned that from the farthest the Bear Islands Andréev saw far-aw 
land which started, but versts’ distance from noticed signs 
multitude deer-riding people and, having few men with him, returned 
Nijne-Kolimsk 

statements were part responsible for the organization and 
series expeditions from 1767 1823—Leontiev, Lissov, and 
1767-1769, who described the Bear Islands; Captain Billings 1787; and Wrange! 

Various northern latitudes reached these expeditions gave confirmation 
the existence such land. The Jeannette drift bounds the possible position 
this land the north. 

Judging from the fragmentary data available, the drift the Maud 1920 
1923" from Wrangel Island the northwest was generally parallel with that 
Jeannette but the average miles south it, whereby this area, together wit! 
the route our expedition bordering its southern and western bound- 
aries, has been still more contracted. 

However, the fact that constant efforts our expedition get into that unknown 
region from the southeast, south, and west invariably met obstacles the form 
heavy and absolutely impassable ice (see the map) strengthens the possibility the 
existence land, and the problem remains open. 

addition the drifts the Fram, the Jeannette, and the Tegethov have now 
the drifts the Anna, the Karluk, and the Maud—the last unavailable detail. 
would interesting study the zigzags all these drifts the basis hydro- 
meteorological data with view determining the connection, any, between these 
zigzags and adjacent lands. 

The ocean depths east the New Siberian Islands are quite unknown. The 
few depths surpassing méters the north and southwest Wrangel Island and 
the meridian 160° not permit draw any conclusions yet. 

the observations the flight birds from the north, made our expeditions, 
give further suggestion the possibility land that region, the other hand the 
polynija (see footnote 10), channels open water often seen here winter, offer 
evidence contradictory nature—that the ice movement here during the 
winter, that this region touch with the polar ice pack and outside the 
land-fast ice. The drift the newly confirms the drift the Jeannette 
this respect and shifts still farther south the northern boundary the land-fast ice. 

The invariably heavy accumulation ice the southern part the region ob- 
served the expedition may explained either the supposition the shoal- 
ing the sea bottom the middle this region within the limits meters depth, 
that the existence some local superficial current which might explain the 
origin the ice fields well the accumulation ice. 

However this may be, the region remains one the unexplored areas along the 
northern coast Siberia. 


© Evidently a reflection of the polynija, the channel of more or less open water that separates the land-fast 


from the moving ice. On the polynija in this region and elsewhere in the Arctic Ocean see J. Schokalsky: 


La circulation dans les couches superficielles de la mer polaire du Nord, Ann. de Géogr., Vol. 33, 1924, pp. 97-104- 
1 Geogr. Journ., Vol. 65, 1925, pp. 84-85. 
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THE PROGRESS SURVEY AND SETTLEMENT 
BRITISH COLUMBIA 


AITKEN 


Department Lands, British Columbia 


The year 1857 marked the conclusion the first stage white settle- 
ment British Columbia. this time Victoria, the chief center, was 
little hamlet few hundred people, chiefly retired Bay Company 
servants. The chief interest the region lay the fur trade, carried 
during the preceding half century both along the shores and the interior. 

Captain Cook’s voyage 1778 had prompted several expeditions 
search the wealth furs, mainly sea otter skins, along the north Pacific 
shores the continent. these expeditions the most important political 
geography was that Captain John Meares 1786 from China the 
coast Vancouver Island. Trouble with Spain caused the arrest and 
imprisonment Meares, British subject, attracted particular attention. 
1792 Captain Vancouver was sent the British government attend 
the formal apology the Spaniards Nootka, and the course this 
duty made survey the coast from Juan Fuca Strait the Queen 
Charlotte Islands. This the first reputable the coast British 
Columbia. 


First KNOWLEDGE THE INTERIOR 


Simultaneously, the exploration the interior had been begun with 
the intrepid journey made Alexander Mackenzie from Athabaska 
through the Peace River country, the Parsnip River over the height 
land, and down the Fraser. was the first white man view the Fra- 
ser, the drainage basin which occupies about one-fourth the area the 
country; and his was the first overland journey the Canadian Pacific 
coast. Other notable names followed—John Stuart, Simon Fraser, David 
Thompson, and the like. Their explorations, prosecuted behalf the 
great fur trading companies, culminated the exploitation the Pacific 
seaboard even far south California. one time the Hudson’s Bay 
Company had post San Francisco with the Spaniards and even 
station Hawaii. 

1846 the signing the Oregon Treaty determined the southern 
boundary British territory. Three years later Vancouver Island was 
given the status colony, and governor was appointed—an event which 
“portended the early elimination the fur trader’s sovereignty and was 
least the outward and formal sign the establishment British suprem- 
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acy and British institutions the North Pacific Hudson 
Bay Company’s rule Vancouver Island terminated 1858, 
time their license exclusive trade the mainland, vaguely known 
was revoked. the same time the mainland 
created colony under the name British Columbia. 


DEVELOPMENT THROUGH MINING 


The changed outlook for the region was emphasized and progress accel 
erated the discovery gold the Fraser River the year 1858. The 
pathways the interior which had been sufficient for the fur trade wer 
inadequate for the requirements mining. New trails were built and 
routes established. The miners, their hunt for gold, penetrated far 
north the tributaries the Peace and Finlay Rivers and southeastward 
into the Kootenay area; that knowledge the interior the country, 
previously confined the Indians and few men the Hudson’s Bay 
Company, became general. 

this knowledge and development the country had taken place 
through mining activity, the laws and regulations the period were drawn 
with the primary view fulfilling mining requirements and encouraging 
development. The recording and partitioning claims logically followed 
and, with this, the necessity for precise surveying land and mineral 
boundaries. interesting fact that the California placer miners 
originated the general form the placer mining laws British Columbia 
and that the miners from Montana and Colorado inspired the British 
Columbia lode mining laws, which were later improved. 

With the advent gold seekers, James Douglas, governor Vancouver 
Island, asked the British government for military force support his 
administration and protect property rights. company sappers and 
miners the Royal Engineers, under the command Colonel Moody, 
was sent out. The members this Company represented most trades 
and professions, and their duties were cover three phases—that assist- 
ing maintain law and order, surveying land boundaries and roads, and 
construction roads and buildings. Colonel Moody was the first Chief 
Commissioner Lands and Works British Columbia. The earliest re- 
corded survey under his direction was 1859 for land settlement what 
now the city New Westminster. 1860 the Roval Engineers selected 
and surveyed trail from Port Hope Similkameen, known Dewdney 
Trail. 1861 they made surveys for portions the road through the 
Fraser canyons, which became the route the Cariboo wagon road and, 
later, surveyed lands the lower Fraser valley. Surveys were made also 
other possible routes into Cariboo and what became the upper portion 
the Cariboo wagon road. The surveys undertaken were those required 


1Canada and Its Pro vinces, edited by Adam Shortt and A. G. Doughty (23 vols., Toronto, 1914), Vol. 21, 
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the immediate needs transportation the mines, and gradually 
ctions were surveyed for agricultural purposes, mainly areas adjacent 
Cariboo wagon road and the mining camps. Owing the rugged 
ructure the country—that valleys between high ranges—land 
surveys were confined isolated patches the choicest, easiest, and most 
accessible portions became settled. 


Fic. 1—Sketch map of British Columbia showing the localities mentioned in the text. Scale 1: 14,000,000. 


PROGRESS THROUGH THE RAILROAD 


The Vancouver Island colony was merged with the mainland colony 
1866, and 1871 the united British Columbia entered the confederation 
provinces constituting the Dominion Canada. provision this 
union with the Dominion was that railway constructed connect 
British Columbia with the Canadian railway system and secure the com- 
pletion such railway within ten years from the date union. The 
carrying out this agreement brought about the third phase geograph- 
ical knowledge British Columbia. The search for the best railway 
route necessitated careful survey reconnaissance for direction and difference 
elevation through the Rocky and westward the coast. 
The route chosen for construction was through the Rocky Mountains 
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Fic. 2—In the southern interior plateau. The Nicola River valley. 


via Kicking Horse Pass, thence through the Selkirks, down the Thompson 
and the Fraser Rivers, and westward along the line the Canadian Pacific 
railway exists today. Until the completion the international boun- 
dary line survey between British Columbia and the United States, the 
Canadian Pacific railway line survey formed the only reliable continuous 
survey connecting British Columbia coast surveyed lands with the survey 
system the prairie provinces eastern Canada. 

Following the construction the Canadian Pacific railway, with its 

transportation facilities, other surveys were made for railway projects, 
especially southern British Columbia, exploit the coal and land areas 
and the silver, copper, and lead mines. With this railway expansion land 
settlement and mining activity went hand hand. 

Land settlement far had more less followed general development 
the mining. this period the attraction the lands thrown open the 
United States great areas had been felt the mass land seekers. 
Towards the end the last century, when the settlement Canadian 
prairie lands was undertaken systematic way, interest was also directed 
available lands British Columbia. Since the early years the twen- 
tieth century, there has been increasing demand for information concerning 
these lands. 

Land locators (located) large areas the interior lands, 
more especially those contiguous the route surveyed for what now the 
Canadian National railway line, between Yellowhead Pass and Prince 
Rupert. located lands were afterwards surveyed according the 
provincial survey system then force. 


PHYSIOGRAPHIC DIVISIONS 


The boundaries British Columbia, those constituted 1866, inclose 
372,630 square miles. The populating this vast area has pro- 
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Fic. 3—Range land, Nicola. (Photographs 2 and 3 by R. D. McCaw.) 


gressed apace—from 36,247 1871 524,582 1921, average annual 
increase 9767 persons. The major population concentrated the 
coast and valley lands the southwesterly and southerly portions the 
province. The urban population per cent the total; the rural 
per cent, the density the latter case being persons the square mile. 
The problems that confront settlement can appreciated glance 
the topography. careful computation gives the land below 2000 feet 
per cent the entire area. 

part British Columbia lies the eastward the Rocky Moun- 
tains. This area, which includes portions the drainage basins the 
Liard and Peace Rivers, undulating plateau country some 105,875 
square miles extent and altitude varying from 1400 3500 feet above 
sea level. The term Rocky Mountains embraces series rugged peaks 
and ranges. Towards the southeast the mass has considerable width with 
peaks ranging and over 11,000 feet altitude. From Mt. Robson, 
12,972 feet (Interprovincial Boundary Survey) high, the breadth and 
height the mountains lessen until they merge into the upland rolling 
country the north-central portion the province. 

Between the Rocky Mountains and the Coast Range the Interior 
Plateau, called, region great diversity including many fertile valleys 
and benches. The Interior Plateau falls into two divisions roughly defined 
the water parting between the Fraser and the Skeena and Peace Rivers. 
The northern interior portion the province the undulating type 
interspersed with prominent peaks and ridges. With the exception 
mining activity Hazelton, Stewart, Telegraph Creek, Atlin, and other 
points, and the agricultural development the Peace River area, the north- 
land beyond the immediate neighborhood the Canadian National rail- 
way (Yellowhead Pass Prince Rupert) remains developed. 
still the domain the fur trader and the prospector. 
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The highest point the Coast Range the south nearly 100 mi! 
from the sea; northward the western watershed broadens considerably, 
the fiords reach even within few miles the height land. 
siderable areas the Coast Range have never been traversed. Apart from 
the lofty section the northern limits British Columbia (Mt. Fai 
weather, 15,827 feet, partly within the province) there are known 


peaks high some those the Rocky Mountains: however, 
them rise from sea level heights 6000 feet, they present 
spectacle equally imposing. 

Vancouver Island and the Queen Charlotte Islands are plateau-like 
remnants sunken range. The westerly and northern parts Van- 
couver Island are still covered primeval forest large timber; the 
south and east are rich valley and coast lands. The western face the 
Queen Charlotte Islands likewise rugged character, but the east 
Graham Island there are considerable lowlands. 


LAND TENURE AND CLASSIFICATION 


British Columbia having been originally British Crown Colony, all the 
lands the province are vested the Crown (in the right the province). 
Under terms confederation, for building railways, the British Columbia 
government transferred the Dominion government area twenty miles 
wide each side the line the Canadian Pacific railway, known the 
Railway Belt; area known the Peace River block; and the easterly 
section Vancouver Island, known the Esquimalt and Nanaimo rail- 

way grant. This latter administered the railway company, the other 
two being administered the Dominion government. 
Provincial lands not already taken may obtained purchase 
first-class land for five dollars acre, second-class land for two dollars and 
fifty cents acre—or, vacant surveyed lands, preémption (home- 
steading). The purchaser preémptor obtains title crown grant 
perpetuity under the terms the Provincial Land Act. 
The principal areas surveyed lands now open for preémption are 
the mainland, north the Railway Belt, and are contiguous the Cana- 
dian National railway, from Téte Jaune Prince Rupert and along the 
North Thompson River, and the Pacific Great Eastern railway. 
The area the province transferred the Dominion government 
1923, including the Esquimalt and Nanaimo railway grant, was 26,393 
square miles. The provincial surveyed lands the first and second class, 
open for preémption and purchase, comprise the end 1923, 4,760,819 
acres. Although estimate has been published? the agricultural (crop) 
land (1917) 20,000 square miles, fact too early determine the 
percentage land British Columbia which ultimately will become agri- 
cultural land. The productive forest land estimated (1917) 144,000 


*H. N. Whitford and R. D. Craig: Forests of British Columbia, Commission of Conservation, Ottawa, 1918 
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) Fic. 4—Meadow Lake and Pass on the Great Divide, latitude 53° 35’ N. (Photograph by Interprovinc ial 
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square miles, including area merchantable-size timber 29,000 square 
miles. The grazing area the province estimated 60,000,000 acres 
open grazing land and 100,000,000 acres timbered grazing land. 
present only about 10,000,000 acres are being utilized the province for 
this purpose. 

The Land Act defines meadowland first-class land and other lands 
(except timber lands) second-class. former this classification 
was left the decision the land surveyor surveying the lands. 
recent years the survey regulations call for report examina- 
describing timber, surface, soil, vegetation, water supply, roads, 
location, elevation, climatic conditions, and farming suitability. 


SURVEYING 


The system survey used the prairie provinces Canada and the 
western United States—that ranges and townships—to define farm and 
timber lands, was considered unsuitable for the physiography British 
Columbia. The farm lands and timber areas British Columbia occur 
the wide valleys, bench lands, and plateaus, these being separated 
mountains and ranges. 

With few exceptions the farm lands have been laid out areas 
mile square, half, quarter and are called land lots, being surveyed 
transit and chain (66 feet chain) giving sides 80, 40, chains. 
Each land lot has been oriented true north. These surveys were not 
laid out any regular pattern but simply followed the choice pieces 
land they were selected preémpted. 

The survey the timber lands was made under similar regulations 
length sides and orientation true north, but only compass for direction 
and chain for distance. These collections surveys might tied together 
within each local area, but there was attempt made correlate them 
whole except the southern part the province where large railway 
block surveys made possible few instances tie the provincial surveys 
the geodetic survey the international boundary along the forty-ninth 
parallel. 

From the opening years the twentieth century 1914 intense public 
pressure for surveys agricultural and timber lands the central and 
northern interior was further cause unrelated surveys. 

The provincial surveyed areas were plotted plan, singly most cases, 
the official maps. long the collections surveys were well apart 
from one another, the fact that the earth spheroid, whilst these were 
constructed square without any correction for curvature and plotted 
plan, did not give the surveys multiplied and one collection 
surveys joined another collection, overlapping boundaries was 
outcome. Also was impossible plot long strings lots having major 
control, without cumulative errors and confusion geographical position. 
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Fic. 6 

Fic. Robson region central Rocky Mountains. Glacial source headwater stream Smoky 
‘ River, tributary of Peace River. (Photograph by Interprovincial Boundary Commission.) 

jor Fic. 6—The Coast Range from the head of Whitesail Lake. (Photograph by Bureau of Mines, B. C.) 
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such physiography the initial requirement for system 
would that primary triangulation geodetic survey accuracy, with 
belts secondary tertiary triangulation linking and controlling the 
land and timber surveys the valleys and plateaus. 

The first tangible effort correlate the provincial surveys was made 
1912, when base lines along certain meridians and parallels were surveyed 
fixed boundaries certain land districts. Determination geographic 
position for these base lines was made the Astronomical Branch the 
Dominion government. 

The international survey defining the forty-ninth parallel north lati- 
tude and the boundary between Alaska and Canada form reliable major 
control. The latter survey being extended southward along the coast 
meet the former. Since 1917 triangulation the coast line all its in- 
tricacies has been made the provincial government, whilst the survey 
the boundary between Alberta and British Columbia almost completed. 

The dominion government surveys along the Dominion Railway Belt 
which for the most part have depended upon the computation 
cise single survey, are gradually coming under connected 
triangulation. 

The provincial government has extended triangulation belts from the 
original meridian and parallel surveys the interior the coast and 
northward. Also, wherever possible, tie traverses have been run connect 
the isolated surveys 

forward step the evolution the surveys was the installation few 
ago standard base map system. the long chains surveys 
became connected, main (or traverses) along already surveyed 
lines were selected. These, being chosen connect with astronomical 
geodetic positions, could balanced, and secondary geographical positions 
established therefrom. 

carrying out this system has been possible evolve main control 
routes through the various valleys linked triangulation wherever such 
available, and define geographical positions within all the main areas 
with fair degree accuracy. 

Lode mining properties are known mineral claims and are surveyed 
transit and chain squares fifteen hundred feet. They are oriented 
whichever direction the mineral lead occurs. Mineral claims occurred 
separate collections. the southeastern part the province there was 
effort made link these mineral monuments established triangula- 
tion; but, owing the fact that mineral areas were widely separated, this 
scheme was not extended. recent years these mineral claim surveys 
have been tied survey the land and timber surveys. 


TOPOGRAPHIC SURVEYS 


addition the line surveys just described, many areas 
interest have been topographically surveyed the Geological Survey 
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Fic. 7—In the northern interior. Looking the Spatsizi River (Stikine River basin) from forks easterly. 


Photograph by Bureau of Mines, B. C.) 
Fics. and the northeastern section. The valley the Sikanni River, one the streams forming the 


Fort Nelson River. (Photographs Milligan.) 
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Canada. The various boundary survey belts have been 


\ 
mapped. The watershed and area lying the west the Okanagan Like 
have been surveyed topographically show relief 
siderable areas the northern interior have been covered topographical 


reconnaissance and mapped. 

The standards accuracy these various topographical surveys 
varied, the surveys being based the type topography, the 
value the area, and the publishing scale the proposed mapping. The 
principal method survey applicable the general type physiography 
has been phototopography. 


COMPARISON WITH THE NORTHWESTERN UNITED STATES 


Comparison with the four northwestern states—Washington, Oregon, 
Idaho, and Montana—is interesting. British Columbia 
equal area these four states, and there are many similarities phys- 
iography and resources. These similarities are clearly shown 
the comparative geographical study, which introduced the 
and visitors’ sections information appearing the back the new map 
No. 1K, British Columbia, South Western Districts, which has just been 
published the Provincial Government. 

The population the four states was about 500,000 1885 and now 
over 3,000,000. Roughly, has taken forty years for their resources 
attract and support 2,500,000 additional inhabitants. The present popu- 
lation British Columbia slightly over 500,000. Conditions now govern- 
ing immigration suggest that the next few decades growth and develop- 
ment similar that these four states will experienced British 
Columbia. 

British Columbia, addition its own manifold natural resources, has 
the geographical advantage being the seaboard province adjacent the 
immense wheat and farming areas the prairie provinces Canada. 
British Columbia will important door the corridor British Em- 
pire and world trade. 


EXPEDITION THE KALABIT COUNTRY AND 
MT. MURUD, SARAWAK 


Sarawak, that romantic land the White Rajahs, reclaimed from piracy 
and head hunting and paying tribute civilization even its remotest 
corners, still far from being fully explored. Especially this true the 
mountain chains, the watersheds which divide the territory from Dutch 
Borneo the south and east. The ranges central Borneo have not vet 
been crossed since Miiller’s bold and ill-fated attempt 1824,' and many 
lofty peaks would amply repay the ascent they await. Rising altitudes 
thousands feet, these equatorial mountains offer extraordinarily 
interesting field the naturalist. are, for instance, the centrally 
situated Mt. Tiban and its neighbor Mt. Bulan long known through native 
report. Nieuwenhuis, the well-known Dutch explorer, tried reach Tiban 
his famous overland journey but managed catch glimpse 
Mt. Bulan, which, however, soon wrapped itself dense clouds though 
anxious keep its mysteries secret. Dr. Nieuwenhuis estimated Mt. 
Bulan about 7000 feet high. Even Mt. Tiban and Mt. Bulan should 
prove only 5000 6000 feet, they will still biological importance. 
what extent have continuous mountain fauna and flora right 
through from Kinabalu the north Mts. Penrissen and Poi the west, 
well certain mountain chains the south and southwest Dutch 
Borneo, remains yet proved. proper biological survey the whole 
way through needed before any definite statements can made. 

The accessible Mt. Poi (5000 feet) the extreme west has been several 
times visited. myself conducted expedition thither and the near- 
Penrissen (4500 feet) 1923 and gleaned rich biological 
the other extremity the British sphere Mt. Kinabalu, the highest 
measured summit Borneo (13,455 feet), known part. All visitors, 
however, have gone the same way, leaving least three-quarters the 
great massif unexplored.‘ 


History Mr. 


Roughly midway between Kinabalu and Tiban lies Mt. Murud the 
Kalabit country. the earlier explorers Sarawak, Spenser St. John 


1 For an account of earlier exploration in Borneo see the excellent work by Theodor Posewitz: Borneo: 
Its Geology and Mineral Resources, transl. by F. H. Hatch, London, 1892. 

2A. W. Nieuwenhuis: Quer durch Borneo, 2 vols., Leiden, 1904-07. 

3’ Eric Mjéberg: Fourteenth Report on the Sarawak Museum, 1915-1920, Sarawak, 1924, pp. 27-28 

See also J. C. Moulton: Some Notes on a Short Collecting Trip to Mt. Poi, Sarawak, Journ. Straits Branch 
Royal Asiatic Soc., No. 65, Singapore, 1913, pp. I-12. 

*J. C. Moulton: An Account of Various Expeditions to Mt. Kinabalu, Sarawak Museum Journ., Vol. 2, 
pp. 137-170. 
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seems the only one who mentions Mt. Murud. Writing his explo 
tion the Limbang River refers repeatedly large mountain 


n 
the 
The mountain the southern end the first eastern range, called the natives 
Murud, bears south-east south, and straight line perhaps 
more than three miles started south-west direction for about mile and 


half, the top hill, from whence there usually view Lawi south-west 
direction: all the mountains, however, are hidden clouds, but must high 
remarkable among its towering neighbours. The whole appearance the country 
mountainous, each range becoming more lofty approach the hidden interior. 


elevation about 4348 feet the two mountains next looked very high, perhaps 
between 7000 and 8000 feet. 


After St. John’s days nobody seems have tried reach the interior 
parts northern Sarawak until modern times. 1906 (?) the former 
Resident the Baram District, Mr. Douglas, undertook journey 
the western parts the Kalabit country order establish peace and 
collect was apparently the first white man visit these parts 
and approach the Pamabo Range. the sketch map accompanying 
his account called Mt. Pamabo and marked isolated mountain. 
Naturally his map very much out proportion. mountain called Bt. 
(Bukit) Murud, southwest his Mt. Pamabo, represents undoubtedly the 
so-called Murud Ketjil, small Mt. Murud. 

1911 Mr. Douglas undertook second journey the region and this 
time with better again followed the tributary the Baram 
River, Tutau, but went much farther, climbing the Pamabo Range, pene- 
trating the eastern and interior foothills the Kalabit country, and estab- 
lishing peace among the different tribes which the time his visit 
had been constantly fighting with each other with only too great success 
the taking heads. the sketch map accompanying this account 
find for the first time eastern mapped continuous range 
running roughly north-south and terminated the north mountain 
called Mt. Another Mt. Murud occurs his map much farther 
south, the west the southern end the Pamabo range and north- 
easterly direction from Lio Matu (Murud 

Douglas’ map find Batu Lawi placed due northwest the first- 
mentioned Mt. Murud, whereas reality and according own mag- 
netic compass cross bearings, that unmistakable mountain situated prac- 
tically southwest with slight tendency southwards. Mr. Owen, the 


Spenser St. John: Life the Forests the Far East, vols., London 1862, reference Vol. pp. 126-128 

®R. S. Douglas: A Journey into the Interior of Borneo to Visit the Kalabit Tribes, Journ. Straits Brar 
Royal Asiatic Soc., No. 49, Singapore, 1907, pp. 53-62. 

7 R. S. Douglas: An Expedition to the Bah Country of Central Borneo, Sarawak Museum Journ., Vol 
1912, pp. 17-20 

® On Posewitz’s map accompanying his work cited in footnote 1 we find Mt. Murud laid down quite c! 
to the Dutch border, with Batu Lawi slightly south of west. E.G. Gomes, in his ‘‘Seventeen Years Am 
the Sea Dyaks of Borneo” (London, 1911), probably on the basis of St. John's work, shows Mt. Murud fart 
away from the Dutch border and Batu Lawi due southwest of it—positions which entirely agree with my « 


bearings. He gives the height of Mt. Murud as 8000 feet, which also comes nearer the truth. 
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Fic. 1—Sketch map to show the author's explorations in the Kalabit country « 
The 
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present Resident the Third Division, who some ten years more 
made trip the Northern Bah country visiting the Pah Bawan peop 
and walking round the northern end the Pamabo Range for good 
tance, corroborates statement. Two other Europeans, Mr. 
and Mr. Spurway the Sarawak Civil Service, who visited practically 
same region walking from the headwaters Trusan River the head 
waters Limbang River, also declare that they found Batu Lawi situated 
southwest the big Mt. Murud and not very far from the western slopes 
the Pamabo Range. 

data altitude other geographical features are given Douglas’ 
account, but due credit must given him for having revealed two hitherto 
unknown facts: that the Pamabo Range extends continuous high 
from north south and that terminated the north very high 
mountain, Mt. Murud. 

Mr. Moulton® undertook journey the Limbang River 
order explore Batu Lawi. took him days get there and 
days return. devoted only hours the exploration this inter- 
esting region and did not even make attempt climb its two peaks. 

sketch map the northern parts Sarawak accompanies Mr. Moul- 
report. seriously incorrect. Batu Lawi placed more than 
miles east-northeast the Pamabo Range, whereas reality 
situated the western side the Pamabo Range: and, whereas the 
Pamabo Range actually long continuous range running mainly south 
and north, Moulton shows small chain running chiefly east and 
west. 

The second European visit the Kalabit country was the District Officer 
Baram, Mr. Adams, accompanied Dr. Luhn. Adams went 
there for the purpose collecting taxes and for general reconnaissance. 
crossed the Pamabo Range and went far Pah Trap, from which 
point returned the southern way, probably using the same route and 
passing through the same villages did myself. Nothing has been pub- 
lished this journey. Both Douglas and Adams are still well remembered 
among the Kalabits, and found their names lips. 

The initiative for the exploration Mt. Murud emanated from the 
Sarawak Museum 1914. Its curator that time, Mr. Moulton, 
set out October for long-contemplated expedition the Kalabit 
country. reached the first Kalabit village the head the Akar 
River but had return November 19. According his own account 
was due the first place the lack food the district, which 
prevented obtaining sufficient natives for transport, and secondly the 
alarming reports Dayak invasion which soon after our start robbed 


the few natives had managed get 


*J. C. Moulton: An Expedition to Mount Batu Lawi, Journ. Siraits Branch Royal Asiatic Soc., No. 63 
Singapore, 1912, pp. I-104. 
1° J, C. Moulton: Thirteenth Report on the Sarawak Museum, 1914, Sarawak, [1015,] p. 3. 
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Another attempt reach the mountain was made Moulton 1920. 
that expedition Mr. Crocker, Mr. Harrison Smith, and another 
also took part, the first-named associate for the purpose survey- 
ing the Baram River and its upper sources. The expedition, however, did 
not meet with success and soon 

1922, therefore, Mt. Murud and the Kalabit country were un- 
known from scientific point view; Mt. Murud itself had been seen only 
distance some few Europeans and had never been approached. 


THE First STAGES 


plan exploration was laid down before the Rajah July 
13, 1922, and immediately gained his approval. The necessary prepara- 
tions having been made, left for Baram Station (Claudetown) Sep- 
tember company with the District Officer, Mr. Owen. pro- 
ceeded river two big prau pulled cheerful crews Kayans and 
Kenyas. Without incident reached the little fort Lio Matu, the out- 
post the upper course the mighty Baram River, September 

Rumors had already reached about difficulties getting sufficient 
carriers account serious disease that was spreading rapidly and 
taking great toll human life among the Kalabits. were now two 
days’ journey from the first Kalabit village. Leaving the main stream, 
followed the small tributary Selungan until became too shallow and then 
marched through hilly, heavily wooded country and down hill, crossing 
the river not less than twenty-eight times. several occasions came 
across peculiar gates consisting rattan vine stretched across the little 
jungle path covered with freshly pulled caladium plants hung upside down. 
The carriers told that the gates were warning signal strangers not 
enter the disease-stricken country. approached the first Kalabit 
village, the serious nature the epidemic, apparently bad form in- 
was confirmed. There was hope getting the assistance 
expected from the native chief, Tama Liput. His people were too busy 
burying their dead. 

Mr. Owen had received orders from the Resident, Mr. Douglas, 
make certain arrangements with Penghulu Tama Ujan, Akar River, 
send about carriers meet Tama Liput’s house. sign 
them could seen, two policemen were dispatched his house 
remind him his duty. He, however, flatly refused send single man. 

Mr. Owen now had return. myself pushed ahead with small 
party Dyaks. erected small temporary camp close the Tutau 
River, tributary the Baram rising the western slopes the Pamabo 
Range, and occupied myself with study the extraordinary rich animal 
life the surrounding The weather kept beautiful the whole 


" Report of Raffles Museum for 1920. 
12 A detailed report of the Expedition, to appear in the Sarawak Museum Journal, is now in press. 
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time, with only occasional refreshing showers. The altitude cam; 
was 1040 

ordered policeman, Assan, push ahead northward fast possi 
ble, seek carriers from the houses route, and enter the Kalabit coun 
try proper the other side the Pamabo Range. this was 
successful. October carriers appeared and soon afterwards more 

the 5th broke camp, marching along all day across rough ground 
made very slippery the incessant torrents rain. crossed and 
followed for some time small stream, Sungei Labit, 
(child Tutau), one its tributaries. several occasions the 
Pamabo Range was visible majestic blue range the distance. 
midday entered oak zone. 

Eventually reached good-sized hill, where were glad pitch 
camp. The leeches, encouraged the copious rainfall, had been very 
persistent and the feet and legs carriers were bleeding freely. The 
next morning early start was made reach the village Panglah (alti- 
tude 1250 feet) where had promised the carriers day’s complete rest. 
Going was again heavy, and welcomed the sight valley clearing 
covered with long grass, indicating the vicinity the village. Hungry and 
wet through, reached long house the usual type with open 
veranda the end and notched log leading it. 

The Kalabit house has been already described Douglas. the 
general native type, covered with and entirely waterproof and, one 
may add, mosquito-proof too, account the smoke from the permanent 
fires. Under the house the pigs and fowls live filth. Near the house 
are small clearings where catella utilissima), taro (Caladium, 
Calocasia), papayas (Carica), bananas, tobacco, etc. are grown sufficient 
quantities meet the local needs. 

The Kalabit people seem badly off respect domestic imple- 
ments, weapons, garments, and decorative art. Their dress the simplest 
possible consisting chiefly loin cloth bark and bark coat, often 
fringed with modern border the shape narrow stripe Turkey red. 
Sometimes cap bark squirrel skin worn. 

broke camp October and continued the march northerly direc- 
tion. After some hours struck the Kebaan stream, tributary the 
Tutau River, just where Panglah River joins it. From here marched 
north-northeasterly direction, ascending slowly big jungle-clad hill, 
found quite correct the main features far the western Kalabit 
country concerned, this hill marked small isolated range running 
nearly right angles the Pamabo Range and probably constituting one 
its spurs. After heavy marching through thick jungle came 
old clearing and shortly reached the village Penghulu Tapo Boan. 


8 On my journeys I always adhered to the plan of carrying two aneroids. This particular time I had on 
graded in feet, the other in meters. 
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Fic. 2—The government boat in rapids on the Baram River e 
Fic. 3—Kenyah carriers on the Baram River. 
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The village itself was the largest have seen the Kalabit country 
The two long houses, built close together, must have been least 200 fee 
long and were surrounded well-kept gardens bananas, catellas, taro 
pumpkins, etc. front the house was big grass-covered clearing 
where herd dozen buffaloes were seen grazing. the middle 
lawn neat little house had been erected for the exclusive 
distinguished visitors. The distance from Tapo Boan’s village 
Pamabo Range cannot more than five miles. The altitude proved 
1950 feet above sea level. The temperature the nights went down 
about 63° 

resumed our journey the 1oth and after hour’s march came 
sawah where rice grown irrigation. The Kalabits are very indus 
trious people. All the tribes the other side the Pamabo Range are 
self-supporting owing the fact that they harvest two crops year from 
their rice fields. shall see later on, they have also salt manufactures 
and considerable trade that commodity. 

The route now lay easterly direction. crossed the Kabaan 
River, here filled with enormous fantastically shaped boulders and over- 
hung with luxuriant vegetation. could plainly see the big Pamabo 
Range. attention was especially attracted high peak with whitish 
cliffs shimmering and glittering the bright sunlight. The natives called 
Ikap Tenidan. Our altitude was then 2100 feet. 

About midday began climb the steep jungle-clad range. From 
the summit (3950 feet) could first see nothing beyond our immediate 
surroundings. Walking farther along, however, suddenly came 
open place and saw below stretching eastward the horizon the whole 
Kalabit country lying unrolled like map. all sat down admire the 
wonderful panorama, vast plain covered with grass and rice fields. 
our feet could plainly see the house Dalam Bah; farther the south- 
east dense smoke rose towards the skies, indicating the position Mein 
village; and farther the east lay two dark wooded hills marking the site 
Pamour village. The whole landscape was bathed friendly sunlight, 
relief after the dark rain-dripping jungle. Towards the east could see 
far into Dutch territory, which here separated from Sarawak con- 
tinuous high range, Apo Duat, running north and south and sending spurs 
westward into the Kalabit country. Hundreds and hundreds peaks 
and many mountain chains could seen. Following narrow track 
through old rice fields, finally saw the smoke the Dalam Bah houses 
quite close and soon reached the small village (2950 feet). The climate 
was beautifully cool, and the air rarefied, dry, and exhilarating. 

leaving the Dalam Bah clearings entered light jungle, and the 
headman who accompanied told that the whole the big Kalabit 
plain the earlier days had been jungle-clad, but within the memory his 
people had been cleared bit bit get fertile soil for their rice fields. 
Part our way led through open plain with very swampy moss-covered 
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The moss was real white moss (Sphagnum sp.), and the whole 

indscape reminded very much Europe, although glance the 
ther botanical growth soon enough dispelled the illusion. Among other 
forms the pitchers Nepenthes were especially abundant. 


Mr. SIGHTED 


All sudden struck old friend, the Baram River, which this 
point runs from east west under another name, Pah Dapur. was here 


g house of Panglah village, Kalabit country. 


about ten feet wide with comparatively clear water. Later crossed 
the Pah Dapur again, now running more southerly direction, and left 
the jungle behind enter sunny, open grass country. About midday 
climbed small hill, and sooner had come the top than two 
carriers burst out: Toewan, Bukit 

And sure enough, due northwest, could plainly see lofty mountain 
towering imposing height, Mt. Murud, long-wished-for goal. 
Heavy white clouds were floating slowly over and round its summit, partly 
hiding from inquisitive gaze. 


Two hours’ marching through open country brought the village 
Pah Trap (2850 feet) the foot hill. All the surrounding hills had 
been cleared primeval jungle and were now more less overgrown 
secondary forest. The population Pah Trap, including another smaller 
house some distance from the bigger one, numbered about 150 souls. 
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All the Kalabits are extremely eager procure gunpowder, 
nately had brought fair quantity this article along. lot 
fashioned guns have found their way into their country from 
side, and the Kalabits were eager make use them. far 
gather, there small Chinese bazaar about four days’ journey 
Dutch territory, which the salt-producing Mein people visit, bringin 
trading articles back exchange. has been said that the 
able make their own gunpowder, but can safely state that such 
the case. 

When Pah Trap met strange wanderer, solitary Pah Bria 


who apparently was out som 


secret burial mission, for 

his back well tied his 
could not speak Malay, and 
Kalabits did not seem 


give away his secret, 


they probably knew 
mission was engaged. 
chief Paramatto and some 


Fic. 5—Girls of the Kalabit country. 


other villages farther south 


meeting and informed them that 
wanted break camp early 
next morning and that expected them follow me. 

All sorts excuses were brought forward. Some declared that they did 
not dare Mt. for fear evil spirits. Others dreaded the 
wandering head-hunting parties the Pabawan and Brunei people living 
west the mountain who from time time were said roam the ranges 
between Pah Trap and the foot Mt. Murud. Paramatt 
one head was obtained there 1920. The Pah Trap people had never 
even far the foot Mt. Murud. bribery and cajolery, however, 
they were eventually persuaded accompany me. 

roads paths existed, small party consisting Paramatto him- 
self, two subchiefs, and five selected men, all well armed, were dispatched 
the same day cut track through the dense jungle. The 
morning set off with long string carriers. Five minutes’ walk, and 
little innocent bird happened call from his branch. The whole caravan 
stopped. friendly anto had talked through the bird and advised 
people sit down and wait little, they wanted have luck the long 
journey. And there was nothing but obey. Fortunately further 
call was heard, and, danger averted, followed the faint track made 


our advance party over the heavily wooded Bukit Kaban, high 
plainly visible from Pah Trap. After some two hours’ walk good speed 
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Baram,” called Salap Palongan, running from west 
east. was fine wide stream fringed beautiful patches very old 


bamboo canes. About struck the stream here 
from north south, and followed its course for the rest the 


next morning started out over low, flat ground for about half 

hour, when began climb ascended steep spur, following 
stony course small creek, and an- 
other precipitous hill the high ridge Nata 
Ragong, which with smaller local deviations 
runs from north south and, turned 
out, led right the foot Mt. Murud. 
ridge was narrow, sharp, and treacher- 
ous: network roots covered with thin 
laver humus concealed deep holes, and 
either side the ground fell away sheer 
precipices several hundred feet. 

ing more northeasterly direction. Very 
far away the northeast noticed high 
peak the direction the Pabawan 
people’s country, actually the Gura Peak 
Dutch territory. surprised find 
such heavy jungle altitude 4000 


Fic. 6—Pah Brian man carrying burial 
jar. 


feet. Some the trees were real giants 
with diameter more than four feet. 
Judging from the appearance the bark they must have belonged sev- 
eral species. After descending slowly and rising again the early afternoon 
found 4300 feet. was surprised discover this altitude big 
black nest termite sp.). From now the character 
the landscape changed. The undergrowth grew denser and, interwoven 
with rattan, made progress exceedingly slow. Dusk overtook and forced 
camp the top ridge. cold, cutting wind blew throughout 
the night bringing down the mercury 58° 

The next morning o’clock had reached the highest peak Nata 
Ragong, nameless according Paramatto, spite its 4750 feet and its 
domination the whole range. The peak itself was bare trees, the 
ground being overgrown with grass and tall ferns. Some orchids were found. 
The sun was burning fiercely, and even the natives, who had shivered from 
cold some hours before, moved into the shade. Naked sandstone rock was 
several places. 


Foor Mt. Murup REACHED 


saw here for the first time the Batu Litan Range, running west-north- 


west and terminating the Pamabo Range northwards. The higher parts 
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Mt. Murud were plainly seen sloping down the north dee; 
between this peak and Batu Litan. little farther east the 
could seen silvery streak running through the dark 
valley. had the great satisfaction pitching camp (3450 
night the very foot Mt. Murud. was October 19. 

Kalabits were now far from cheery. were all sufferi: 
sore feet and the exceptionally numerous leech bites. Fear 
spirits the awesome mountain and the strange feeling being 
known country, which later also shared, helped discourage 
Fortunately the following morning was beautifully clear. passed 
rough ground strewn with enormous sandstone boulders. every 
were dark mysterious-looking caves and deep crevices. carriers 
difficulty getting through with their heavy loads. 

altitude 5000 feet advance became still more difficult thoug 
the jungle was thinner here. Tree trunks, stones, and ground were covered 
with thick coating dripping wet moss. Roaring currents subter 
ranean water were heard beneath the network roots which trod 
and which threatened give away under our weight any moment. 
larger gaps had spanned small tree trunks lashed together wit! 
rattan. The carriers were forced form chain firmly holding 
another’s hands. 5200 feet gave orders pitch camp. After rest 
and smoke followers were all put work again cutting poles and 
collecting bark for the house, which was done very willingly. The chiefs 
and their people were then paid off and returned immediately fast 
their legs could them. 


October amid loud cheers hoisted the Sarawak flag the new 
territory, never before trodden human foot. And thus was 
settled Mt. Murud. The surroundings were strange enough. 
the doorposts house Nepenthes was growing, exposing fin 
pitcher which helped daily catching insects. The trunks the 
jungle trees were covered with heavy coating dark green moss and 
masses epiphytic orchids and ferns. Here and there liana exposed 
bunch blood-red flowers. Large pink snails were seen crawling ove! 
the wet ground, and the first day wonderful trilobite larva, one 
these mysterious beetle larvae unknown origin, 
over three inches long with sealing-wax-red tubercules, was caught 

The nights were cold, the minimum being 53° F.; and heavy dew 
making everything dripping wet the mornings. this camp stayed 
until November studying the immediate surroundings, except the 
one day when made dash with small selected party for the summit 
prepare suitable path for future use. 


had not been working many days the new field exploration 
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the great affinity between the famous fauna Kinabalu and that 
Murud situated more than hundred miles farther south. Among 
more conspicuous forms life, the birds afforded clear 
found nine birds more than one hundred miles farther south 
heir previously known home. this may add quite number pre- 
recorded only from Kinabalu and Mt. Dulit, and feel confident 

many more what hitherto were considered exclusively Kinabalu 


Fics. 7 and 8—Pandanus forests of western Sarawak at an altitude of 4000 feet 


birds would have been found not only Mt. Murud but also the inter- 
vening regions between Kinabalu and Mt. Murud and Mt. Dulit and 
even much farther south, proving that have continuous avifauna 
right through the central mountains Borneo from Kinabalu the north 
Mt. Poi the west and possibly with many forms south the Miiller 
and Schwaner Mountains. have the more reason for this belief during 
recent expedition Mt. Poi 1923) found 
there three the Kinabalu birds—the flycatchers Cryptolopha montis and 


Cr. trivirgata kinabaluensis and the white-eye Chlorocharis emiliae, the 


latter two quite common the top above 5000 feet. 


ASCENT THE SUMMIT 


November decided climb the top ridge. was perhaps 


strenuous day during the whole journey. The last two hundred feet 


3 
: 
| | 
y 
4 j 
/ 4 
j 
«| 
& 
~ We 
424 


KALABIT COUNTRY AND MT. MURUD 


especially trying, involving the scaling sheer precipices; and here 

tan was our best friend. Ladder after ladder was made; great holes 
were spanned poles over which formed chains firmly holding one 


The trees were heavily coated with thick moss from which 
water dripped mushrooms colored 
orchid flowers were the only things breaking the monotony this gloomy 
kingdom, where reigned the stillness death. Just below the summit 
ridge naked sandstone rocks were seen sheer cliff some thirty feet. 

last reached the top the ridge. The aneroid registered height 
7040 feet. found ourselves strange landscape where low bushes 
with thick leathery leaves constituted the predominating vegetation. 
Here and there smaller trees were seen, among them conifer with trunk 
and larger branches practically covered with the yellow blossoms small, 
richly flowering, epiphytic orchid. Bright scarlet snow-white flowers 
rhododendron and similar plants were met with everywhere; and most 
noticeable were the enormous and characteristically shaped pitchers 
Nepenthes hitherto recorded only from Kinabalu and Batu Lawi 

1912). Only single little yellow-breasted bird, Chlorocharis ‘emiliae, 
broke the silence. 

The higher bushes, smaller trees, had all very uniform appearance. 
The stems were bent and twisted, sometimes forming regular knots; and 
the leaves were concentrated the top the shape thin crown, the 
whole plant having weather-beaten appearance which had difficulty 
understanding after having stayed there couple hours exposed 
furious wind. Heavy fogs fast driving over the landscape entirely covered 
the lower ground. 

feet spot already selected. was small plateau grassed patches 
and fairly open. violent storm was the evident cause its condition. 
Big trees had been split and thrown wild confusion down the sides. 
The smaller growth had immediately taken advantage the state things 
and was now flourishing the sunlight. 

The daily range temperature this camp was only 10° F., the mini- 
mum being 54°, the maximum (in the shade) 64° with strikingly small 
variations. 

started November for the top the mountain, bringing along 
only the most necessary things, having the day before dispatched party 
with the needed baggage. The summit region Mt. Murud broad 
area, crater-like shape, with sharp edges and shallow central valley 


] 
sloping 


ping down northerly direction towards the valley the foot 


Batu Litan. Towards the west-southwestern corner the rim highest, 
two peaks running 7160 and 7200 feet respectively. The entire 


enn 
u 


however, covered impenetrable shrubs making identification 
rock formation impossible. Traversing such ground quite peril- 


hidden holes are found everywhere which one may suddenly 
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sink the armpits. tried fix the poles for tent sma 
which our track from below had led us. had managed get 
fine straight pole, difficult task among all the twisted and knotted 
and two Dyaks endeavored with united force fix 

when suddenly went clean through and was seen more. 

more dead than alive next morning and could not get 
out them. was evident that they could not endure any 


we 


the top, promised allow them sleep the lower camp 

but they were return the top the early morning help 
collecting work. Six days were spent the summit. made 

one fine day. all started early the morning slowly working 
way the two peaks. With great difficulty and getting badly scratch 
climbed both succession. Even the highest peak (7200 fee; 
fresh tracks wild pigs (Sus barbatus) were seen. had hoped very 

get clear view the southern and the western portion Mt. 
surroundings, but hardly had started climb the big peak before dens 
clouds hid all from view. the night the 11th experienced 
mum temperature 42° F., only 10° above freezing point, and 
expected snowstorm. 

The morning the 13th, last day the top, was, however, quit 
clear; and was glad secure some photographs. The unmistakable 
Batu Lawi was seen due southwest but soon disappeared clouds 
The whole northern portion the Pamabo Range was plainly 
were also the Kalabit country and the Northern Bah country (Pabaw 
had tried vain catch glimpse Kinabalu, which oug 
visible from here clear day, but the atmosphere proved 


dense. 
THE RETURN 


Late the evening the 27th reached safely Pah Trap’s long hous 
with men and baggage. The next day, accompanied 
sort honorary guest, made for the Mein village farther sout! 
passed long house Pamour and the afternoon reached the 
long house Mein, situated the open grass-covered country where 
the surrounding hills had been cleared for rice growing. 

was naturally eager see the salt manufactories which had 
much and which have been well described salt mines 
are common property, but long established custom the chief 
Mein village receives royalty the output money gifts. 

December reached the most southerly village the Kal 
country after four hours’ marching. situated the Lemuduk 
altitude 2600 feet and was the time arrival split 
four five smaller houses where the people seemed live very 
state. the 4th said good-by the Kalabits and their 
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ibitants Tamabo Tingan’s village. This quite characteristic 
who according Haddon are Indonesians the Kalamantan 
number about souls, men, women, and children. 


| do not 
hat the influenza took smaller toll than individuals. Thus 


tribe has been reduced number considerably, but could see 
signs apparent degeneration think and hope that this friendly people, 


their own life secluded plains between high ranges far away from 
vilization, will long survive. 

the 8th reached Lio Matu and stayed there until the 13th, when the 
river, which had been greatly swollen the heavy rains, seemed fall 
slightly and ventured start. Within four days reached Baram Sta- 

thus bringing Kalabit and Mt. Murud expedition successful 


miles water and 200 miles land, chiefly through jungle, had been 
overed during the expedition. 
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NEW ESKIMO CULTURE HUDSON BAy 


Victoria Memorial Museum, Ottawa 


7 
DIAMOND 

The discoveries the Fifth Thule Expedition'—to name its 
the Danish expedition under Knud Rasmussen which spent the 
1921 1923 the northern portion Hudson Bay—have thrown 
light the complex ethnology that region and the diffus 
culture from Alaska Greenland. Dr. Birket-Smith, the 
rapher the expedition, distinguishes three separate cultures the Hud 
son Bay region. There the culture the inland, Caribou, Eskim 
bound lakes and rivers; the ancient culture the coast, associated wit 
houses stone and whalebones and population whale hunters: 
the culture the coast Eskimos the present day. believes that 
first culture, that the Caribou Eskimos living around the Kazan, Dubawnt 
and Thelon Rivers, represents survival, slightly modified, the 
those proto-Eskimos who later descended the coast and became 
history; that the second culture developed Bering 
and spread east Labrador and Greenland; and that the third, mod 
culture Hudson Bay, represents new drive inland tribes out 
coast within comparatively recent times. 

Birket-Smith’s explanation the modern culture Hudson Bay 
peculiarly gratifying the present writer, because confirms his ow: 
hypothesis, published former number the Geographical 
general movement from inland about seven eight centuries 
both the northern coast line and the western shores Hudson Bay. 
Therkel Mathiassen, the archeologist the Danish expedition, separates 
clearly from the second culture. excavated some remains 
second culture Ponds Inlet the north Baffin Island, the neig! 
boring Bylot Island, and, within Hudson Bay itself, Repulse Bay, 
sittart Island, Chesterfield Inlet, and the northern end Southampt 
Island. all these places, now inhabited seminomadic Eskimos 
spend the winter snow huts, found circular houses, half 
with walls built stone, sods, and whale heads, and roofs made 
jawbones and ribs whales covered over with sod. Many centuries 
elapsed since they were last occupied. Some were disintegrated that 
could scarcely recognize them; others, and those the best preserved, thi 
Eskimos themselves had rifled the year before his visit. His excavations 


'Forelobig Beretning om Femte Thule-Ekspedition fra Gronland til Stillehavet Geografisk 1 
27.1 1, pp. 191-208. See the notes on the expedition in the Geogr. Rev., Vol. 13, 1923, pp. 625-¢ 
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eless, very rich harvest, ample prove that the culture 

early whale hunters not only differed very greatly from that 

present inhabitants the region but resembled its main outlines 

culture that extended from northern Alaska Greenland. has 

the Thule culture, because was first discovered the Second 

Expedition near the station Thule, the Cape York district 
hern Greenland. 


Fic. 1—Sketch map showing the situation of Coats Island and Cape Dorset 


THULE AND MODERN CULTURES 


Mathiassen has illustrated some and listed other differences between 
this Thule culture Hudson Bay and the modern one that has supplanted 
it. Peculiar the Thule culture are clay vessels, the bolas, the bird har- 
poon, and the extensive use baleen; the modern, the ladle musk-ox 
horn, drip stands and stone wick trimmers for lamps, combs for teasing 


ol 


fur, Many objects appear both cultures under different forms. 
Thule culture has harpoon heads with open sockets, arrowheads with 
long tangs for attachment the shafts, women’s knives lashed 
the handles, oval pots, and snow knives, mattocks, and picks made 
massive whalebones. The harpoon heads the modern culture have 
closed sockets, the bases the arrowheads are cut obliquely, women’s 
knives are attached their handles through intermediate stem and 
the soapstone pots are rectangular. 

Judging from the position the ruins relation the present coast 
line Mathiassen came the conclusion that the Thule culture dominated 
this region when the land was about ten meters below its present level. 
prevailed until long after this date, especially the north Baffin 
Island. newer culture that came from inland when the coast was from 
live six meters lower gradually replaced the west coast Hudson 


Bay; but survived Southampton Island, modified form, until 


wandered away the south Baffin Island and Labrador, where 


culture has since been overlaid with another veneer. 


the nineteenth century. Some the Thule people went Greenland; 
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EVIDENCE NEW CULTURE 


These discoveries explain the origin hundreds strange 
that have found their way into various museums from the shores 
Bay. Yet the complex ethnology the region still not 
raveled. There are specimens that belong apparently none the 
that the Danish scientists have distinguished but another 
vet undetermined. The National Museum Ottawa acquired some 
ago four harpoon heads which conformed type which there 
record. Two came from Coats Island, one from Southampton Isla 


the fourth from some Eskimos Chesterfield Inlet—all within Huds 
Bay. The sockets these harpoon heads were narrow, rectilinear 
not rounded holes half-cylindrical grooves; and the line holes were 
not drilling but gouging with knife similar tool. The socket: 
are shown detail Figures and which illustrate three the specimens 
Isolated, these harpoon heads remained mystery. 
suggested itself last winter. The same types then appeared again 
collections obtained Major Burwash, exploratory engineer 
North-West Territories Branch the Department the Interior, 
presented his Department the Museum. Major Burwash purchas 
one collection from factor the Hudson’s Bay Company and knew 
more than that came from Coats Island. His own Eskimos dug 
second collection Cape Dorset, the southeastern corner 
Island, and was able furnish with the following 


Dorset COLLECTION 


These specimens were secured from circular stone houses located miles nort! 
the Hudson’s Bay Post Cape Dorset. 
Similar houses exist, two within few feet Dorset Post and number across 


Harbor distance slightly over half mile. The elevation the two houses 
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than twenty feet above sea level excavated myself but obtained 
specimens from them. 


from which the specimens were obtained were elevation 


possibly 
above sea level. All these houses are intact, but the floors are buried from 
inches under black vegetable mold sand-mold mixture. are con 


heavy boulders 
whalebones. The 
more than 
gh, which much 
in those observed 

iltv Inlet the 
end Baffin Island]. 
sites not appear 

been recently oc- 
and there out 


evidence, when ex- 


more than one 
débris, although 
sites of the old 
lamps] the osit- 
specimens might 
inches thick. 
T) whole coast line has 
it, but the stone igloos 
ear entirely sepa- 
the present civili- 
human bones 
found 
gloos, but well-constructed 
ves were found in the 
ty. They did not ap- 
rto contain bones; but, 
serious work was done 
hem, this cannot be 
stated positively. 


The shapes these 
houses, the materials 
used their construc- 


tion, and their height Fic. 4—Stone implements from Cape Dorset 1, single-edge knife of 
above sea ley el all sug- slate, broken; b, slate knife for lance or harpoon; ¢, adz blade of ney; 

; rite; d, flint knife; ¢, quartz knife; f, arrowhead of quartz; g, arrow 
gest that they belong head of flint; A, flint scraper; i, curved-edge knife of flint; 7, curved 
Mathiassen’s Thule knife quartz; arrowhead flint; lance head quartz; 

F x , m,n, women’s knives of slate; o, quartz rubbing stone O, half natural 


intormation must 


tiirn 


the specimens themselves. They numbered about 2000, without 
counting double that number worthless fragments. Unfortunately the 
Eskimos who gathered them did not separate the objects from different 
sites from different layers the same site. They jumbled everything 


gether into bags, not caring whether they mingled modern harpoon 
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heads their own manufacture the discarded weapons 
past. endeavoring separate and classify the objects, 
rely mainly their forms. 

STONE IMPLEMENTS 

The collection included something like 500 specimens flint, 
slate, and soapstone—all which occur plentifully the neighbo: 
Nearly per cent were quartz, exceptionally high proportion 
probably the abundance quartz suitable form along the 
Baffin Island. Six implements nephrite were unexpected, 
mineral, though plentiful Alaska, not known occur east the 
Mountains except the Rae River Coronation Gulf, where Sir 
Richardson reported, the authority his companion, Rae, beds 
soapstone and some nephrite, have seen nephrite imple- 
ments from any district east the Mackenzie River delta, except 
six from Cape Dorset. Probably the mineral exists small deposit, 


little known and seldom utilized, somewhere the south Baffin Island 

Nearly all the types stone implements the Cape Dorset collection 
are shown Figure where represents one nephrite, probably 
The majority the specimens resemble those from other Eskimo 
regions, but there are three new types. and are arrow lance points, 
one quartz, the other flint, which have concave bases like the arrow 
points the Iroquois and other Indians the southward; the arrow 
lance points typical Eskimo culture have tangs like the two specimens 
(ia flint implement, quartz), are curved-edged knives 
that seem unknown from any other region. represents still another new 
implement not easy illustrate block quartz ground 
flat and smooth three faces. Other examples are polished one two 
faces only; the grinding one face alone must have required 
amount time and patience. The implements were doubtless polishing 
stones, but their exact purpose uncertain. 

None the specimens iliustrated this figure are solitary examples 
but are representative many others the same collection. There wer 
about arrow lance points with concave bases and more knives 
flint and quartz showing one edge deliberately curved. The types 
evidently well established this stones quartz were less 
common: there were only they are less useful than arrow points 
knives and are more difficult manufacture. 

can learn nothing about the antiquity these stone implements 
from their shapes outward appearance. Stratigraphical evidence 
lacking; some them may quite modern, others very ancient. 
only say that among many common types specimens there are thre 
new types which have not been reported from any other region. 


*Sir John Richardson: Arctic Searching Expedition, 2 vols., London, 1851; reference in Vol. 1 
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BONE AND Ivory 
bone, antler, and ivory made the greater portion the Cape 
Dors numbering around 1500 specimens. Some were obviously 


but the majority were greatly weathered and decayed. The first 
naturally was sort them out according their types, difficult 
because many the specimens were fragments only; but 
was instantly attracted the great differences patination. 
Modern specimens such the Eskimos have used during the last two 
enturies could often distinguished their freshness; the bone ivory 


Fic. 5 


Harpoon heads from Cape Dorset, of bone and ivory; a, b, modern forms with closed sockets; ¢, d, e, 

I forms with open sockets; /-k, new forms with narrow, rectilinear sockets. 
I 6—Bone, ivory, and antler objects from Cape Dorset, deeply patinated; a, &, 1, uses unknown; b-j 
f various kinds (d, though deeply patinated is hardly weathered and has a more modern appearance 


ther darts: it may be an ancient implement remodeled in more recent times); m, m, perhaps foreshafts 


, P, perhaps butts of harpoons; g, portion of snow knife. Three-eighths natural size. 


was hardly discolored, whereas brownish-yellow patina covered the sur- 
the implements Thule culture. But patination alone was not 
safe guide, for some modern type had also undergone much 
weathering and discoloration. 

placed one side all the specimens that, from our museum col- 
lections and from the works Boas, Mathiassen, and others, recognized 
belonging either the Thule the modern culture. other trays 
were laid all the fragments and pieces doubtful use which had the same 
color the first lot and might reasonably assigned the same periods. 
There still remained some 500 specimens much darker than all the rest 
that child could pick them out with certainty. The others were yellowish- 
brown; these were deep chocolate. Their appearance strongly indicated 
that they were the oldest objects the collection. 


Fic. 


$34 


Patination alone often 


discolor more than the other through contact with different 
another peculiarity was instantly these dark objects were 


strange and unfamiliar. 


them broken but every one different from the harpoon heads the 


row, rectilinear sockets; the rear ends were clearly lashed 


the holes were gouged for further lashings that would render them 


secure. 


use; they are foreshafts strange that only two should 
collection where the harpoon heads themselves numbered 150. 


Figures and show other darkly patinated forms from Cape 


nearly all unusual types. 


are very characteristic. Small knives (Fig. and were very 
two them still retained their sockets tiny fragments quartz 
may have been portions the original blades. 


both sides: they were 
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misleading. 


There were about 150 harpoon heads, 


these implements are not foreshafts difficult guess 


Holes near the edges instead the 


o-bladed. 


Some darts too had sockets for 


REVIEW 


and modern 
the 
the mysterious 


same peculiar 
Coats and Southampton 
shown Figures and 

the line holes were made 
same way, gouging 
tool, 
drilling. 


other 


Figure illustrates the vari 
harpoon heads the Cape 
set collection. the upper 
and are modern forms, 
the Thule 
ture; the darker specimens 


and represent 


the bottom row are the new 
The re acd T 


human 


unfamiliar types. 
the 


will notice 


ample known carving 
harpoon head. 
tried 


shafts that were used with 


to discover the for 


strange harpoon 
two specimens seemed 
way suitable; they are shown 


ends are blunt and 


they must fit the 


few knives have 
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Figure and are examples, although the sockets are barely 
that illustration. More carving little merit appears 
Figure 0, h and j. 
specimen these two illustrations has the dark-brown patination 
seems indicate great antiquity, patination not found any 
‘ects from the same site 
could ascribe defi- 
tely Thule modern 
culture. Many these 
lark specimens, too, are 
new Eskimo 
can only guess their 
ses. But the 
markable feature about all 
them shows the mark 
drill: every hole was made 
gouging. The inference 
seems certain. Their ma- 
kers, unlike all other Eski- 
mos, not acquainted 
with the bow drill; they 
belong old culture, 
hitherto shall 
name it, temporarily, the 
Cape Dorset culture. 
see now the reason 
for the peculiar sockets 
the harpoon heads; was 


very difficult for these Es- 
kimos to gouge Out a cir- Fic. 8—Harpoon heads from Coats Island, of bone 
cular hole. can under- have narrow, rectilinear sockets except and Half natural 


size. 


stand, also, why many 
the implements are pierced near the edges instead the middle and 
why, when old holes broke away, new holes were also made near the edges. 
Gouging laborious, and the thinnest place was chosen. 

tribe that had once known the bow drill would have forgotten its 
use. The Eskimos often employ today preference the brace and 
bit. Its absence the Cape Dorset culture proves that was not one the 
earliest inventions the Eskimos: the harpoon preceded it, probably also 
the kayak. the Thule culture arose Bering Strait and spread eastward, 
Birket-Smith believes, the bow drill perhaps came with it. 

The strange stone implements Figure remain unsolved, but may 
tentatively connect them with the Cape Dorset culture because they have 

been reported from outside its range. 
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Coats COLLECTION 

Let turn now the specimens from Coats Island. They 
about 150, all made bone ivory; more were needles. 
mens belonged clearly the Thule and modern cultures; the 
corresponded just clearly with the strange specimens from Cape 
although the 
was very much 
perforations 
made 
true that some brol 
needles had drilled 
but this drilling 
modern, for 
were white, not yell 
like the 
bone, and the unbrok 
needles 
The 100 harpo 
heads were 
different types, all 
resented Figure 
Three simply 
the three types found 
Cape 
differs only mir 
detail; has the san 
rectilinear socket but 
slot for stone blad 
terminating instead 


sharp point. The 
antler, and ivory objects from Coats Island; f,uses type (Fig. 
harpoon heads 
Thule culture (Fig. e); but there drilling, there are holes 
for the lashing around the foreshaft, and the specimens 
line hole lies characteristically near one edge. seems reasonable 
ascribe the same period the other harpoon heads. 

few more specimens from Coats Island belonging the same 
are illustrated Figure where the gouging the holes still more 
dent. noticed some carving the Cape Dorset collection; Figur 
Eskimos, old, perhaps, the people themselves. Major Burwash cot 
furnish information concerning the sites where the Coats Island 
mens were found. 
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AGE AND RANGE THE CAPE CULTURE 


The corresponding specimens from Cape Dorset came apparently from 
ruined houses stone and whalebones which elsewhere seem have 
vielded objects the Thule culture only. Here the Thule culture the 
not the earlier, for its implements are better preserved and less deeply 

ited. Mathiassen’s Thule tribes, wandering the south Baffin 
found another people possession the coast. cannot assume, 
however, that the Thule sites are everywhere later date; the ruins that 
Mathiassen excavated Repulse Bay were more ancient than the rest 
may predate any settlement the Cape Dorset culture. 

The range the Cape Dorset culture uncertain its age. left 
extensive remains Cape Dorset and Coats Island. One harpoon head 
with the characteristic socket was found Southampton Island; another, 
doubtful origin, was purchased Chesterfield Inlet. The culture prob- 
ibly extended throughout the western entrance Hudson Strait; for the 
Eskimos, following presumably ancient route, travel from Cape Dorset 
way Salisbury and Nottingham Islands the north Labrador coast, 
thence Mansel and Coats Islands the south shore Southampton 
Island. Heavy ice makes direct crossing from Cape Dorset Southamp- 
ton Island exceedingly dangerous and often impossible. This may explain 
why Mathiassen seems have found only Thule remains York Bay, 
the northern extremity that island; although, since his report was 
merely preliminary and his collections are now being studied detail, 
some elements this strange new culture may still discovered that 
area. 

The Cape Dorset culture, while more primitive some respects than 
the Thule, certainly not the culture the first Eskimos who settled 
the coast and gained their livelihood hunting the sea mammals. that 
earliest culture have yet find the remains. 
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SEA LEVEL ALONG THE ATLANTIC COAST 
UNITED STATES AND ITS FLUCTUATIONS 


MARMER 


U.S. Coast and Geodetic Survey 


Sea level, more precisely mean sea level, term 
especially geographic and geologic literature. the 
from which the heights land and the depths the sea are 
generally used, the term apparently free from any ambiguity; indeed 
implication that the determination mean sea level simple 
only when becomes necessary determine the plane 
level accurately, as, for example, the study the subsidence 
coast, that numerous difficulties appear. 

Even the very definition mean sea level involves difficulties. The 
the sea all times disturbed wind and mean sea 
therefore, defined the surface which the sea would assume 
disturbed weather and That, obviously, perfectly 
definition, and the one the geodesist his own words 
sea level defined the surface which would coincide with th: 
surface the oceans and their tide water branches the tide producing 
forces should cease act and there were movements the air and 
barometric pressure were 


t 


For his investigations the figure the earth and for spreading his 
precise level nets over the interior the country, the geodesist finds his 
definition mean sea level satisfactory. sense, however, geodeti 
mean sea level hypothetical surface; for, while the effects the 
and fall the tide sea level balance out the observations are continued 
over considerable period time, the effects air movements and 
non-uniform distribution barometric pressure not balance out 
leave net effect resultant the one the other direction. And 
elimination these resultant effects problem considerable 


(GEOGRAPHIC MEAN SEA LEVEL 


For geographic and geologic purposes may define mean sea level 
another way and escape some the difficulties inherent geodetic 
sea level. With regard any particular place may define mean 
level the average level the sea, the plane about which the tid 


William Bowie: Present Status of Geodesy and Some of the Problems of This Branch of Ge 
Pr Natl. Acad. of Sci., Vol. 6,1 ». PP. 545-555; reference on p. 548. 
See John F. Hayford: Effects of Winds and Barometric Pressures on the Great Lakes, Washingt D 
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es. contradistinction geodetic sea level this plane may 
sea level geographic sea level. The advantage this latter 
that may determined directly from observations. For all that 
eed done obtain readings the height the tide frequent in- 
fixed vertical staff graduated feet and tenths, the average 
ese readings over considerable period time being the geographic 
mean sea the geographic mean sea level with which this paper 
and when the term mean sea level used here geographic mean 
sea level meant. 

noted that geographic mean sea level, defined above, the 
meteorological conditions are not eliminated, the resultant net 
variations wind and barometric pressure being reflected the 
level the sea; but, since these variations are largely seasonal nature, 
their effects will approximately constant from year year. The de- 
termination mean sea level, therefore, resolves itself into problem 
the field tides, and the record the rise and fall the tide that 
recourse must had. 

has generally been assumed that along open coast mean sea level 
determined from tidal observations, geographic mean sea level, prac- 
tically the same geodetic mean sea level. For points not far distant the 
difference obviously must very small; but where distances begin 
reckoned hundreds miles the differences are longer negligible. Thus, 
recent precise leveling the Coast and Geodetic Survey between 
New York City and Portland, Me., has brought out the fact that the plane 
geographic sea level Portland about half foot higher than that 
New York City. other words, the 300 miles separating these places 
the planes geodetic and geographic mean sea level diverge about half 
foot. 


SEA LEVEL 


For how long period must the height the tide averaged secure 
accurate determination mean sea This question can best 
answered consideration the results derived from observations 
different periods. Since the moon plays the leading the production 
the tides, the average period the tide, the length the tidal day, 


the same that the lunar day. This period varies somewhat from 


day another accordance with the position the moon relative 
earth and sun, but the average hours and minutes, approx- 
imately Therefore, measure the height the tide frequent 
ntervals during the period day and average these heights, the rise and 

the tide will very largely eliminated, the result being close ap- 
proximation sea level for the day. However, the average level the sea 
determined from single day tidal observations may very seriously 


error because varying meteorological conditions. Figure shows the 
sea level from day day for the month February, 
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from automatic tide-gauge record Fort Hamilton the 
entrance New York harbor. For each day sea level was determined 
che average the hourly heights the tide, which practically eliminated 
eflects rise and 
day day Figure shows changes sea level varying from less 
han one-tenth foot more than foot and half. For this particular 
February, 1919—the difference between the greatest and least 
ies daily sea level was very nearly two and half feet. February 
month considerable variation wind and weather, and the 
hanges sea level shown Figure may ascribed, not wholly least 
very large part, these variations. For example, the diagram shows 
that from the 14th the 17th February sea level fell somewhat more than 
two feet. The weather record for these days shows decided changes: 
the 13th and 14th the wind was easterly with velocities miles 
hour, but the 15th the wind shifted the northwest, increasing steadily 
ind attaining the 16th velocity miles hour. 
During the winter months sea level determined from one day observa- 
ons may thus differ considerably from the level determined another 
day because the varying weather conditions. The question now arises, 
does sea level change from day day during the summer, when the weather 
ismuch more stable? Figure shows the change daily sea level New 
York harbor for the month June, 1919, four months later than the period 
represented Figure The weather conditions during this month were 
relatively uniform, and the changes sea level from day day are seen 
much less than during February. against difference between the 
greatest and least values daily sea level two and half feet Feb- 
ruary, this difference June somewhat less than foot. The important 
feature Figure however, that, even with apparently uniform weather 
conditions, there change sea level from day day. That is, sea level 
changes from day day altogether apart from the effects apparent va- 
riations wind and weather. 


1 


part, the change sea level from day day due tidal constituents 
having periods greater than day and arising from variations the position 
the moon relative earth and sun. passing may noted that, 
since the tidal day hours minutes length, slight variation sea 
level introduced taking daily sea level the average the twenty- 
four hourly heights the tide for each calendar day; but this variation, 
can shown, relatively insignificant. 


SEA LEVEL 


consequence its change from day day, sea level determined from 
one day observations, even calm weather, may seriously error, 


and longer series tidal observations necessary for more precise 
determination. How accurately can the mean level the sea determined 


2 
3 | 
| 3 


442 THE GEOGRAPHICAL REVIEW 


from one month tidal shows the monthly 
sea level Fort Hamilton, Y., for every fifth year for the peri 
1915. The variation sea level from month month seen 
than that from day day. Between any two consecutive mont 
greatest difference sea level shown Figure somewhat less than 
foot, while the difference between the least and greatest values for 
one year just under one foot. For accurate determination mean 
level, therefore, the direct result from month observations leaves much 
desired. 

Since the change sea level from day day dependent very largely 
upon the variations meteorological conditions, obvious that such 
changes are not periodic. other words, from any one day the next, sea 
level may either higher lower, depending upon the weather. first 
glance Figure may lead one conclude that the change sea 
from month month likewise not periodic; but closer examination 
brings out the fact that sea level New York harbor lowest the winter 
and highest the late summer and early autumn. There appears, other 
words, seasonal change sea level, or, more precisely, annual variation 
sea level. 

Obviously the annual variation sea level will differ somewhat from one 
year another, inasmuch the weather conditions not repeat them- 
selves from year year. However, averaging the monthly heights 
sea level for number years, accidental non-periodic variations 


eliminated, and the annual variation will appear its periodic form. 
Figure represents the monthly heights sea level New York harbor 
derived from thirty years continuous observations from 1893 1922 


and presents curve fairly regular outline. 

New York harbor, therefore, appears that, apart from the effects 
unusual weather conditions, sea level lowest the early part February 
and highest the latter part August, the difference being somewhat more 
than half foot. Figure indicates also secondary maximum and min- 
imum June and July respectively. This secondary maximum and min- 
imum, may noted, not accidental irregularity the curve 
annual variation sea level, for definitely indicated the curve for 
each year. 

expected that along open coast the annual variation sea 
level any point would representative considerable stretch the 
coast line its vicinity. Figure may therefore taken represent the 
periodic change sea level through the year for considerable stretch 
the Atlantic coast the United States the north and south New York 
harbor. This borne out comparison the annual variation curves for 
Fort Hamilton and Atlantic City shown Figure Although Fort Hamil- 
ton situated the protected waters Lower Bay New York harbor, 
while Atlantic City situated the open coast New Jersey nearly 
one hundred miles the south, the two curves resemble each other closely. 
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For determination the annual variation sea level along the Atlantic 
coast the United States there are hand the results tidal observations 
the Coast and Geodetic Survey number stations from 


Maine Florida. Figure are shown the annual variation curves 
these stations, the length the series observations which each 
the curves based being indicated for each station. 

make the curves Figure strictly comparable they should based 
simultaneous series covering considerable number years. The 
periods observation which the curves Figure are based are 
lengths and are simultaneous only part. There can, however, 
question that the period observation each case sufficient 
length bring out the principal features the annual variation sea level 
the Atlantic coast the United States. 

glance Figure shows that the range annual variation sea level 
increases from north south. Portland this range barely quarter 
foot; Fort Hamilton and Atlantic City little over half foot; 
Baltimore more than three-quarters foot, while Fernandina 
exactly one foot. But, notwithstanding the relatively great differences 
the range the annual variations shown Figure the phase this 
variation does not differ much from Maine Florida. general, may 
said that along the Atlantic coast the United States sea level lowest 
the winter months with the minimum February; from this minimum, sea 
level rises gradually maximum June, falls slightly secondary 


minimum July, and then rises the maximum the year September 
October. 


YEARLY SEA LEVEL 


view its periodic annual variation, sea level along the Atlantic coast 
the United States determined directly one month tidal observations 
nay error quantity ranging from one-quarter foot one foot. 
This error, further, may augmented considerably the non-periodic 
variation from month month arising from variations wind and weather. 
Where sea level made the basis studies quantitative nature 
are therefore compelled use longer period observations, and year 
suggests itself desirable period, since the annual variation will bal- 
ance out the period year. must therefore now turn considera- 
tion the question whether there are any fluctuations sea level from 
year year. 

Figure gives diagrammatic form the average yearly height sea 
level Fort Hamilton New York harbor for the thirty year period from 
1893 1922. The yearly height sea level derived the average 
the hourly heights the tide throughout the year. other words, each 
the heights shown Figure the average more than eight thousand 
hourly heights the level the sea. The diagram shows once that sea 
level does change from year year, though noted that this change 
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less than that from month month. Generally the change sea 
from one year the next less than one-tenth foot, but may 
great one-quarter foot, which change shown from 1900 

The horizontal line Figure corresponding the zero the scale 
represents the average sea level for the thirty year period from 
1922 and may regarded mean sea level New York harbor. 
fluctuation sea level from year year with regard mean sea 
for the thirty year period clearly brought out Figure 
note that during the first sixteen years, from 1893 1908, sea level was 
the greater part the time below the mean value, while during the 
fourteen years was above the mean value with but two 
ing the thirty years represented, sea level was lowest 1895 and highest 
1919, the difference between the two being four-tenths 
passing may noted that Figure indicates very clearly 
variation sea level New York harbor with period about four years 
Thus the maxima the curve occur successively 1894, 1898, 1902, 1906 
1910, 1915 and 1919. may eliminate this four year fluctuation 
deriving sea level the average successive groups four years, the 
resulting curve being shown the middle curve Figure 

With the elimination the four year fluctuation there comes light 
fluctuation with somewhat longer period. There are well established 
mathematical processes for determining the periods periodic constit- 
uents, but here need not concern ourselves with the will 
sufficient call attention the lower curve Figure which represents 
the curve sea level that results averaging the height sea 
successive periods nine years. The fluctuation sea level from one 
that the period twenty years from 1903 1924 sea level for the first 
nine year group differs from the last little more than one-tenth 
foot. 

will recalled that all along the Atlantic coast the United States 
the annual variation sea level was very nearly the same phase. The 
variation sea level from year year likewise found very nearly 
similar over large areas, shown comparison the curves Figure 
which gives the yearly heights sea level five stations from Maine 
Florida. 

Notwithstanding occasional differences the fluctuation sea 
from year year for the various stations, general appears that for 
any year sea level high one point the Atlantic coast the United 
States high all along the coast, and similarly for low sea level. Thus 
1913 sea level was low-level phase Portland, and glance Figure 
shows that sea level was also low-level phase each the other 
stations. For the period observations hand 
1923—the yearly sea level attained its highest value 1919, and find 


*See G. A. Carse and G. Shearer: A Course in Fourier’s Analysis and Periodogram Analysis, Londor 
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for this same twelve year period sea level each the other stations 
Figure likewise was its highest elevation 1919. 


THE DETERMINATION MEAN SEA LEVEL 


appears, therefore, that the accurate determination mean sea level 
any point the coast far from being simple matter, since sea level 
varies from day day, from month month, and from year year. 
From the foregoing discussion evident that along the Atlantic coast 
the United States determination mean sea level directly from tidal 
observations necessitates least four years observations, any pretense 
accuracy made, and that nine years much better. 

However, consequence the fact that the fluctuation sea level 
from year year and even from month month much the same over 
large areas, the period observations required for accurate determina- 
tion mean sea level any point may shortened very materially 
some other point, not too far distant, tidal station has been operation 
fora number years. example may make this clear. 

Suppose that 1912 was desired determine accurately the plane 
mean sea level the coast New Jersey, say Atlantic City. This 
involved the establishment automatic tide gauge and also bench 
marks which were connected with the zero the tide gauge careful 
spirit levels. The tide gauge having functioned the whole year, the hourly 
heights the tide are averaged, and found that sea level was 10.20 
feet below the primary bench mark. The question now determined is, 
what the relation mean sea level this primary bench mark? Upon 
investigation found that the Coast and Geodetic Survey main- 
tains the north Atlantic City principal tidal station Fort Hamilton 
New York harbor and another principal tidal station the south 
Atlantic Baltimore harbor. that time the data for Fort Hamilton 
covered period twenty years and Baltimore period ten years. 
comparison the data for Fort Hamilton discloses the fact that 1912 
sea level was ten-hundredths foot below the average sea level for the 
twenty year period from 1893 1912, while the Baltimore data show that 
1912 sea level was six-hundredths foot below the average level for the 
ten year period from 1903 1912. 

From the previous discussion sea level and its fluctuations reason- 
able assume that sea level Atlantic City will exhibit much the same 
Fort Hamilton Baltimore. Since the Fort Hamilton 
data are based series twice the length that Baltimore, the result 
for Fort Hamilton given twice the weight that for Baltimore, from 
which follows that 1912 sea level Atlantic City was nine-hundredths 
foot below mean sea level based series observations about 
fifteen years length. Mean sea level Atlantic City would therefore 
determined 10.11 feet below the primary bench mark. 
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Had the observations been made 1919, instead 1912, would 
been found that sea level Atlantic City for the year 1919 was 
below the same primary bench mark. But comparison with the 
for Fort Hamilton and Baltimore correction 
foot indicated, making the elevation the primary bench 
above mean sea level about twenty years 10.07 feet, which agrees 
with the corrected determination for the year 1912 within four-hundredths 
foot. 


SEA LEVEL AND COASTAL SUBSIDENCE 


For studies coastal subsidence, sea level determinations from 
observations furnish perhaps the only data quantitative nature. 
with respect such studies that the fluctuations sea level have partic. 
ular pertinency determining whether coast subsiding, emerging, 
stationary. assumed, sometimes done, that sea level determined 
directly from one year tidal observations gives close 
mean sea level, erroneous conclusions with regard the stability 
coast are bound result. 

example, suppose the alleged gradual subsidence the coast 
New Jersey were being studied and that the coast Atlantic City wer 
chosen, the study beginning 1912. The elevations substantial 
marks with respect sea level were very carefully determined, sea 
itself being based continuous tidal observations for the entire year 
1912. will recalled that Atlantic City sea level that year was 10.20 
feet below the primary bench mark. Seven years later, 
suppose the observations repeated with the same care before. But 
found that the primary bench mark was only 9.84 feet above sea level 
indicating apparent subsidence the coast 0.36 feet for the seven year 
period, subsidence the rate five feet century. 

Now noted that there can question the correctness 


the mathematics this result. But sea level determined directly 
one year observations not mean sea level, and any deductions based 
such premise are bound wrong. 

If, however, after finding apparent subsidence 0.36 foot between 1912 
and 1919, the question the fluctuation sea level were looked into, 
would found that certain corrections the sea level determined 
one year observations were necessary, the previous secti 
the determination mean sea level. applying these corrections 
apparent subsidence more than third foot would have been reduced 
four-hundredths foot, quantity within the limits error 
the observations. 

Formerly, the evidence presented support the view that the 
coast the United States was slowly sinking was considered convincing 
and subsidence the rate two feet century was generally accepted 
well established fact. However, the data which this 
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based were largely qualitative nature, and recently has been 
contended that these data permit other interpretation. Evidence has 
adduced favor coastal stability, and the belief that the Atlantic 
ast the United States sinking the rate two feet century has 
considerably 
What light the tidal data throw this matter? must admitted 
once that the systematic tidal observations the Atlantic coast have 
not been continued for sufficient period determine whether the coast 
sinking not. Taking Fort Hamilton, which station the observations 
wer the longest period, will seen from the lower curve Figure 
sea level averaged for successive periods nine years, the relation 
sea level land very nearly constant from 1897 1909; but from the 


latter year there progressive rise sea level 1919, the rate averaging 
approximately 0.015 foot year. For Baltimore, likewise, either rise 
sea level subsidence the coast like rate indicated for those 
years. But noted that from 1919 the yearly heights sea level 
appear declining both for New York and Baltimore. may therefore 
well that the apparent subsidence the coast from 1909 1919 rep- 


resents but the rising phase fluctuation sea level with period 
something like twenty years. 

connection with the question coastal stability must not over- 
looked that there are involved two distinct problems any change rela- 
tive elevation land sea. One these relates the change the 
absolute height the land while the other relates the change the 
absolute height sea level. regards local relative elevation land 
sea determined means tidal observations, noted that 
stationary coast and rising sea level will present the same set data 
subsiding coast and stationary sea level. view the enormous 
volume the ocean waters and the fully demonstrated fact local emer- 
gence and subsidence the earth’s crust, generally taken for granted 
that when change local relative elevation land sea takes place 
the land that has changed absolute height. 


THE CAUSES FLUCTUATION SEA LEVEL 


The question what brings about the fluctuations sea level that 
have been discussing opens subject with many ramifications. Un- 
doubtedly these fluctuations are due the variations large number 
factors, among which may mentioned barometric pressure, direction and 
velocity the wind, precipitation and evaporation, temperature and den- 
sity sea water, and the velocity and direction non-tidal currents. The 
large fluctuations sea level that occur from day day show very close 
correlation with the variations wind and barometric and 


n: Is the Atlantic Coast Sinking? Geogr. Rev., Vol. 3, 1917, pp. 135-139. 
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appears reasonable assume that the fluctuations longe: 
likewise are ascribed changes wind and weather. 

ascribing the fluctuations sea level effects wind and weather 
tacitly assumed that the mean level the sea with respect 
coast remains fixed. But may not the mean level the sea itself 
ing, Owing change the volume the ocean basins 
the volume the ocean waters? Daly has recently directed attention 
the probability general sinking sea level, during the human period, 
the extent about twenty Various causes may mentioned 
adequate bring about change the absolute elevation sea level, 
for example, crustal movements which bring about change the 
the ocean basins; addition water through volcanic action 
water through chemical binding during the alteration rocks; 
water through increased glaciation land increase water throug! 
decreased glaciation. 

noted that changes the absolute height sea level can 
distinguished from the fluctuations sea level due wind and weathe: 
for, while the latter will necessarily different different coasts, the for 
mer will characterized similar change over the entire world. Sea 
level determinations through tidal observations, therefore, furnish the data 
not only for determining changes local relative elevation land sea 
but also, measure, changes absolute height land and sea. 


*R. A. Daly: A General Sinking of Sea-Level in Recent Time, Proc. Natl. Acad. of Sci., Vol. 6, 1 Tu 
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THE EXCHANGE POPULATIONS BETWEEN 
GREECE AND TURKEY 


BLANCHARD 


University Grenoble 


During the last two years, there has taken place the Near 
event capital geographical importance, the effects which are 
beginning make themselves felt: refer the exchange popula- 

between Greece and Turkey, which involves close 2,000,000 people 
greatly surpasses this figure Armenian refugees included. the 
ourse journey carried out last autumn had the opportunity ob- 
serving this movement progress and gauging something its conse- 
quences. would here explain what this exchange peoples consists, 
under what conditions has been effected, and what consequences have 
already resulted. 


THE PEOPLE EXCHANGED 


The distribution peoples characteristic the Near 
East consequence the policy formerly pursued the conquering 
Turks. sets out from sufficiently liberal conception. The conquerors 
did not seek convert the subjugated peoples Islam. They enjoyed 


Whence came about that the 

Peninsula the number Mohammedans has always been com- 

paratively limited, while Asia Minor the Christian element continued 
form respectable minority. 

Europe within the boundaries the new Hellenic state, enlarged 

1913 Epirus, southern Macedonia, western Thrace,' the islands 


the 


Aegean, and Crete, the Mohammedan element was comparatively 
about 400,000 persons. There was only one group any note, 
hat Crete consisting some 25,000 individuals, who spoke Greek and 


led exactly the same kind life the population confessing the Orthodox 


religion. The centers Moslem population greatest numerical impor- 
tance were the north Thessaly and especially Macedonia round 


niki, Kozani, Kayalar, Drama, Séres, and Kavalla. Epirus (Yanina) 
counted comparatively few. The greater number the Moslems Greece 
were old inhabitants the country long since converted Islam; they were 
well and strongly attached the soil their ancestors. 

The situation was distinctly different Asiatic Turkey. There the 
Mohammedans formed the majority the population, though many 


The treaty of Sévres (1920) gave eastern Thrace to Greece; the Treaty of Lausanne (1923) restored it t 
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them were not Turanian race but the ancient inhabitants who. 
beginning the Mohammedan invasions, had degrees passed 
Islam. the side these peoples dwelt groups Christian 
extremely compact and often extensive. the east were the Ar: 
whose numbers before the war can estimated some 2,000,000 
eastern plateaus, without including the 200,000 300,000 established 
the vilayets Sivas, Trebizond, Angora, and Adana. Then 
Greeks, distributed chiefly along the coasts: contingent 
200,000 the region Trebizond, smaller bodies the southern 
and group the first order the western shores and plains—perhaps 


million and half from Brusa the neighborhood Rhodes. Add thi: 
the interior centers—Greek and Armenian villages Cappadocia 
groups Christians each town. One might compare the scattering 


the Greeks and Armenians across Asia Minor the festoons ivy 


Lild 


garnish the crevices old wall. Before the war the Christian elemen: 


Asia Minor steadily gained ground the expense the Mohammedans 
among whom the birth rate tended diminish 

Lastly, Christians were very numerous the old capital the Empire 
Constantinople, although the seat Ottoman power, has never ceased 
partly Greek with Armenian suburbs. census taken 1924 gives 
Stamboul, the most Turkish part the town, nearly 100,000 Christians 
adding those the northern quarters and the shores the Bosporus, 
number reaches 250,000 out total 924,000. probable that befor 
the war the Christian element represented one-third the population 
Constantinople. 


The problem the minorities (although less matter 
race than religion) does not then exhibit the same conditions 
and Turkey. the case the former only few hundreds thousa: 
peaceable citizens were concerned. the case the latter least 
3,000,000 people were involved, who more and more turned towards their 
brothers Europe and whose sympathies went naturally the enemies 
the state. The Armenians had encouraged the Russian invasion 1915, 
and the Greeks were sympathy with the soldiers Venizelos 1920. 
The attempt the Turks after 1908 make all the subjects the 
pire loyal Osmanli had not succeeded. Furthermore, the Turkish leaders 
had rallied degrees the idea reconstituting Ottoman unity 
getting rid the Christians. This idea dates from the Sultan Abdul Hamid 
had already applied the Armenians the frightful massacres the 
end the nineteenth century. Other scenes horror had distracted 
Cilicia the beginning the Young Turk régime. During the World War 
extermination the Armenians was practiced with ferocity against whic! 
even Turkey’s allies, the Germans, protested. Christian populations 
Armenia were deported Mesopotamia, most these 
perishing the road. 1919 and 1920 was the turn the Greeks the 
Trebizond region, and they, with the last Armenians, were transported 
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mountains Bitlis and, according English and American witnesses, 
have also been exterminated. Cilicia 80,000 Armenians fled seek 
Syria when the French evacuated the province. The defeat 


‘he Greek army 1922 resulted the mad flight the greater part the 
Greeks the West. 
Thus 1922 the question the Christian populations Turkey had 
settled itself. But the men Angora, inflexible their logic, 
wished complete their task. the peace negotiations they demanded 
the expulsion the Christian remnant from Turkey and the repatriation 
the Mohammedans dwelling Greece. The Powers granted these 
demands, and the Treaty Lausanne (1923) drew the conditions for 
the exchange 


CONDITIONS EXCHANGE 


The Treaty Lausanne entrusted the League Nations the super- 
vision these vast movements population that they might accom- 
plished under the best and most humane conditions. Dr. Nansen was 
designated High Commissioner responsible for the health conditions 
migration. Constantinople Commission for the Ex- 
change Greek and Turk composed members representing 
the High Contracting Parties the Treaty and neutral powers and 
Ottoman and Hellenic delegates, had its seat and also worked under the 
supervision the League. These several bodies, however, were solely 
concerned with the migration. They had responsibility for the settle- 
ment the emigrants the countries whither they were despatched, this 
being left the respective governments. However, Greece there 
existed independent organization presided over Mr. Morgenthau, 
former ambassador the United States Constantinople, which facilitated 
establishment the newcomers. 


THE ARMENIANS 


Let now see how the actual exchange was effected, considering first 
the Christians and then the Moslems. shall pass rapidly over the 
Armenians, with whose fate the Commission had noconcern. What remains 
this people now dispersed three chief regions. certain number 
sought refuge the eastern territory Armenia, which remained Rus- 
sian hands and today constitutes the Armenian Socialist Soviet Republic. 
have already stated that 80,000 passed Syria where they have been 
settled the Aleppo region. Some 65,000 from Cilicia, Trebizond, and 
western Asia Minor have sought refuge Greece where their presence 
adds still further the embarrassment the Greek government. There 
still remain Armenians Turkey, Constantinople and even Asia 
Minor, but cannot even guess their number. The fate this race, 


VI, Convention Concerning the Exchange of Greek and Turkish Populations. 
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tenacious life, one the most tragic circumstances contemporan 
history. 


THE GREEKS 


The migration the Greeks was carried out various ways and 
not completed. The greater number the Greeks fled precipitately 
1922 the defeat the Hellenic army, distressing scenes being witnessed 
especially the burning Smyrna. Gathered pell-mell battleships 
merchant ships, simple fishing boats and flung hastily the islands 
adjacent the Anatolian coast, the Cyclades, Attica, the refugees 
1922, being entirely destitute, experienced the utmost sufferings. 
only slow degrees that they have been directed towards the 
provinces where there are vacant lands, chiefly Macedonia and western 
Thrace. They have, furthermore, suffered terribly from malaria. 

Those remaining comprised two groups, that Constantinople and that 
Anatolia. Article the Treaty Lausanne made exception the 
Greeks Constantinople, thus defined: Greeks who were already es- 
tablished before October 30, 1918, within the areas under the Prefecture 
the City Constantinople, defined the law 1912, shall con- 
sidered Greek inhabitants Thus the greater number 
its most industrious and richest inhabitants would preserved the 
city. However, the Turkish delegates the Mixed Commission have 
raised difficulties regarding the term being desirous 
restricting its interpretation: the controversy concerns from 50,000 
100,000 persons. face the opposition the Greek delegation the 
dispute has been carried before the League Nations. November 
25, 1924, 35,000 Greeks had already left Constantinople, whom 
added 18,500 from the remainder European Turkey. 

Asia Minor the exodus progressed regularly throughout the year 1924 
50,000 Greeks have left Cilicia, 8500 the Angora region, 31,000 the northern 
mountains. Those from the Diarbekr region obtained permission from 
France pass through Syria. October last myself saw the trains 
refugees Cilicia. The sight those freight cars which were crowded to- 
gether men, women, and children, with all their portable goods—straw pal- 
lets, bundles clothing, queer assortments provisions round which 
wasps swarmed—struck pity the heart. Yet these were the fortunate 

And during the last two years there have arrived Greece refugees 
estimated 1,300,000 1,500,000; the higher figure being the more prob- 
able. Ina report addressed the League Nations March 10, 1924 
the High Commissioner stated that two-thirds the immigrants were 
destitute all resources. not difficult appreciate the terrible 
problem the arrival these hordes presents the Hellenic government 
the province Macedonia alone there were 660,000 the end 
summer, and the property evacuated the Mohammedans sufficed for 


which has suffered such unparalleled persecutions and which remains 
I 


2 
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un 


per cent the newcomers. The work feeding, clothing, and 
caring for them falls poor nation, suffering under recent military 
defeat and sequence disorganizing political events from the abdication 
King Constantine the proclamation the Republic. 


THE MOHAMMEDANS 


task Turkey would appear much easier. The number 
newcomers installed was one-fourth one-fifth that Greece, and 
the exodus the Christians leaves correspondingly abundant space for the 
repatriated Mohammedans. The movement has been effected orderly 
fashion and not the madness flight. Yet things have gone even worse 
han Greece. 

The transportation the Mohammedans from Greece Turkey now 
completed, and precise figures can given: November 25, 1924, had 
reached 353,000 Many them, appears, went against their 
will. They were not illtreated Europe and had wish uprooted 
and transplanted ruined country. The conditions under which they 
have been received Turkey have not mended matters. Under any cir- 
cumstances delicate business carry out the movement several 
hundreds thousands persons. But the administration charged with 
the task has certainly proved unequal it. Nothing was prepared, 
appears, save demonstrations sympathy. The distribution the new- 
comers seems have been effected haphazard. The destination 
certain convoys, for instance, has been changed many times. the locali- 
ties assigned nothing was readiness, and the émigrés last autumn had 
for several months been waiting definite allocation, some with Oriental 
fatalism, others with ever increasing exasperation. 

Since the mass flight the Greeks there have been sporadic outbreaks 
fanaticism the part the Mohammedans, who have pillaged and 
destroyed abandoned houses the Christians. Uchak, for instance, 
the houses the 3000 families the Greek quarter having been burnt 
down, was impossible install the Mohammedans brought there, and 
they had sent elsewhere. When the dwellings have not been fired 
they have frequently been despoiled their doors, windows, fact 
everything removable. the Murad quarter Brusa saw houses 
Christians the most lamentable condition. the exodus the Christian 
population took place almost months before the arrival the Moslems 
during which time the government took steps for maintenance the 
empty houses, for the most part fragile constructions wood and earth, 
they have deteriorated; many are ruins and must completely rebuilt. 
must also admitted that before the arrival the immigrants from 
Europe the best the vacated dwellings, with the connivance the Turkish 


* The Moslems of western Thrace were excluded by the Treaty of Lausanne, and Moslem Greeks of Albanian 
have also been recognized as not subject to exchange 
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administration charge the abandoned properties, had often 
occupied people who had right them. 
For the most part the repatriated Moslems have had content with 


Will 


improvised accommodations, which they are likely long remain. 
have seen them the sidings railway stations encamped old 
cars still bearing the label Around Smyrna have 
seen others lodged tents: they had been there since the beginning the 
open season, and seemed likely they would spend the winter there 
the city Smyrna itself came across them every step lodged ex- 
cavations, the cellars burned houses, under temporary roofs made 
pieces sheet iron supported stones. Furthermore, occupation the 
abandoned houses has been forbidden until formal allotment has been 
slow are the administrative processes that the present situation 
bids fair perpetuated. 

These deplorable conditions have had the most serious consequences for 
the poor people affected. They are the prey every kind illness. The 
Turkish newspapers cite the case 120 families arriving from Macedonia 
and stationed without proper dwelling places Ala Shehr, over 100 mem- 
bers whom have died exhaustion and disease. 900 sent Seuké 
250 had already died. Those who survive not know what for 
living. For the most part they are without money; they have agricul- 
tural implements, animals, often dwelling. They resort 
mendicancy while waiting for work which does not come. The Turkish 
government allows them dole piasters (25 cents) day, 
which insufficient live and yet encourages taste for idleness. 

The newspapers discuss the problem vehemently, criticizing sharply the 
action the government. They point out that £T10,000,000 (over 
$5,000,000) have already been expended but that this has merely ser 
increase the number functionaries. From all points 
incidents have been reported, arising out the unsatisfactory con- 
dition the émigrés. 


RESULTS THE EXCHANGE GREECE 


Considered principle, the inequality numbers and economic value 
the exchanged populations being ignored, such exchange popula- 
tion would seem hazardous, especially taking place between countries 
poor and backward Greece and Turkey. not easy find the 
country whither they are sent conditions closely similar those the 
country whence they came. Mountain folk, fishermen, and plains 
are all involved. select for them suitable environments the new 
country presupposes geographic and demographic inventory demanding 
much time and care, even countries well studied, and this not the case 


with either Greece Turkey. Furthermore, Greece, have seen, 
received great flood refugees all once and without preparation during 
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internal chaos; Turkey with more time and smaller numbers 

her administration inadequate the task. The results the ex- 

change, therefore, could not fail unfavorable the beginning. What, 
however, are the future prospects? 

the two countries Greece undoubtedly finds the greater advantage. 
She has received much larger number inhabitants. have said, 
they may estimated about figure which will further 
increased the Christians removed from Constantinople. Now Greece 

furnished exchange only 353,000 Moslems. The transfer thus has 
enriched Greece with least 1,100,000 people—a considerable figure for 
country whose population 1920 was estimated 

The majority the transplanted Christians are agricultural peasants, 

element which Greece has never been very rich. The Greeks have 
always preferred the sea and trade, and they live preference towns. 
Even such rich land the plain Thessaly still poorly cultivated. The 
basins Macedonia have crying need for tillers the soil, the more since 
the evacuated Moslems had been thus engaged. the 660,000 persons 
settled Macedonia and western Thrace before the autumn, 420,000 came 
from agricultural districts. Greece cannot but gain these immigrants, who 
the country their origin were reckoned the best agriculturists and had 
done much promote the cultivation the vine, olive, fig, and cotton. 

The newcomers also include artisans industries unknown little 
developed Greece, for instance the silk weavers Brusa and the carpet 
makers the center and the east. Already statistics show progress the 
export carpets from Greece 1924. Thus, despite the great difficulty 
that the Hellenic Republic has face absorbing these 1,500,000 new 
citizens, she them assured new elements prosperity. 


RESULTS TURKEY 


Unhappily the same cannot said Turkey. She has lost numbers 
and economic value. Since 1914 her losses Christian population number 
least 3,000,000. She has received 350,000 exchange; the net loss 
exceeds 2,600,000. That between one-fifth and one-sixth the present 
population the Turkish state. frightful drain when one adds the 
ravages that twenty years war have inflicted the Moslem population. 
The loss the more serious the character the element that gone 
taken into consideration. 

The Armenians have everywhere been the head commercial opera- 
ions, and these have languished since their departure. some places, 
Cilicia for example, the Armenians were clever cultivators. The Greeks 
were the most vigorous element western Asia Minor industry and 
agriculture well trade. How can the sudden loss these useful 


‘The Census of 1920 gives for the Old Territory 2,908,272; for the New (Macedonia, Epirus, Aegean 
is, western Thrace) 2,628,103. 
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members the community compensated? Without doubt the 
that were brought from Europe will valuable additions. They are mor 
laborious and enterprising than the native Turks Asia Minor. 
Greek neighbors Macedonia were genuinely congenial. But these 
comers are only 350,000 fill gap 3,000,000. 

Moreover, Asia Minor present anemic condition, recovery 
which will difficult. Debilitated war and changes 
accession inexperienced officials, distrust technicians and for 
capital adds the unfavorable conditions. The consequences the 
the Christians are already keenly felt. Brusa, where about 
Christians have been replaced some 2500 Moslems, industrial 
clearly evident. The number silk factories has fallen from befor 
the war 23, the workers from 3500 1000, the production raw silk 
(cocoons) from 2,800,000 kilos 850,000 kilos. The owners also 
that the Moslem workers are much less efficient than the Christians whom 
they have replaced. Cilicia, Adana and Tarsus, the carpet manufa 
ture was the hands the 50,000 60,000 Christians and has disap- 
peared with them. The orange groves planted the Armenians Paja 
have been abandoned. The same the case Konia; Uchak the 
industry dead now that the Greeks have gone, and the vine 
likely perish. have myself observed the decay cultivation 
hills Mudania, overlooking the Gulf Gemlek; very few olive trees 
being pruned, and the vines have been entirely neglected. Smyrna th: 
trade reports agree the decrease exports due the reduction 
bers and the inexperience producers. The situation will become 
worse, for now profit has been drawn from the cultivations planted 
those who have departed. The production opium, olive oil, and cork 
oak bark declining. remarkable also that the export cereals 
which amounted 35,000 tons Smyrna before the war, had 
ceased 1923 and has been replaced almost equal importation. 
disappearance the Greek and Armenian merchants has completely 
the economic organization the country; has led abrupt diminu- 
tion the commerce Smyrna, for the old clientele the interior now 
deals with Constantinople, where Christian merchants are still installed 
least for the time being. 

These examples suffice show that expelling the Christians 
has launched upon formidable venture. Without doubt she has realized 
almost realized national unity, and that great asset for the future 
But this unity costing her dear: the remedy bids fair kill the 
The rulers Turkey will need great application, care, and skill 
the wounds they themselves have opened. present 
rival, Greece, that draws the most profit from the operation. Still one can 
least hope that this great migration people, effected the cost 
much suffering, may the beginning period peace and 
the Near East. 
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RAINFALL CONDITIONS HANDICAPS 
TROPICAL DEVELOPMENT 


WITH SPECIAL MENTION AUSTRALIA AND THE PACIFIC* 


STEPHEN SARGENT VISHER 


Indiana University 


The most frequently mentioned asset the tropics the rapid growth 
vegetation. Many loose estimates the great crop potentialities 
certain tropical lands have been made, based upon the assumption that the 
average annual rainfall well distributed upon impressions gained 
certain especially favored regions unusually favorable seasons. Such 
rosy estimates almost invariably fail give weight certain 
detrimental aspects the rainfall conditions. The purpose this paper 
point out and illustrate some these aspects bearing the development 
the tropical lands. The paper based field work the West Indies, 
the Pacific Islands, Australia, and the Far East and extensive study 
rainfall Some the data and conclusions have appeared recently 
meteorological 

The rainfall most the tropics, compared with that characteristic 
middle latitudes, far more variable from place place, from season 
season, and from year year. Likewise larger share falls very 
heavy showers, reducing its usefulness. Indeed, during the wet season, 
the rainfall frequently excessive cause large portions fertile 
alluvial valley flats flooded. 


VARIABILITY REGIONAL DISTRIBUTION 


The rainfall the tropics varies from region region from more than 400 
inches year down almost none. large proportion the tropical half 
the world distinctly arid, still larger proportion subject severe 
drought. The normally rainy areas are mostly confined narrow belts 
the windward slopes mountains, although some localities near the equator 
receive rain almost every day. The local contrasts average rainfall are 

ery great most rugged tropical regions and are considerable many 
areas where the relief not more than few hundred feet, especially 


* Read at the 21st Annual Meeting of the Association of American Geographers at Washington, D. C., 
30, 1924-Jan. I, 1925. 
Pacific field studies were financed grants from Yale and Indiana Universities and the Bishop 
f Honolulu. 
*S. S. Visher: Vergleichung der Niederschlagsverinderlichkeit in niedrigen und mittleren Breiten, Meteorol. 
r., Vol. 41, 1924, pp. 46-49. 
Variability Tropical Climates, Meteorol. Mag., Vol. 58, 1923, pp. 121-125, 178-179 
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mountains are not far distant. Northeastern and 
furnish examples. Many islands illustrate clearly the sharp 
contrasts rainfall; for instance, the Hawaiian 
city Honolulu alone the range average rainfall from less than 
inches over inches places equal elevation only five miles 
Also, within four miles the central station with its inches 
there station elevation 1300 feet that receives aver: 

fall 106 inches. 

Where sharp local contrasts average rainfall obtain, the areas 
adapted particular crop variety are commonly small and widely 
tered, and hard fit crop rainfall type. The Hawaiian 
Planters’ Association, for example, experimenting with several hundred 
varieties cane effort find the best variety for each 
climate and soil. Similarly dwellings, equipment, and methods that 
satisfactory one place often are misfits only short distance away. 


SEASONAL VARIATION TROPICAL RAINFALL 


The seasonal variation rainfall marked for the tropics 
distribution throughout the year being less even the middle 
tudes. Distinct wet and dry seasons are the rule. Most tropical Aus- 
tralia, for instance, receives little rain for half the year. Darwin, 
Territory, receives only 2.5 per cent its annual inches the mont! 
May September inclusive; Cloncurry, Queensland, with total 
inches receives per cent from May October; Harvey Creek, Queens- 
land, with the heaviest rainfall Australia, 165 inches, has per cent 
from June Hawaii and many other places near the margins 
the tropics receive much their rainfall winter. The seasonal vari- 
ation ranges from areas having only very short rainy dry season 
those having half the year very wet and the other half very dry. 
other areas have two wet and two dry seasons. Most regions with 
short wet dry seasons have only sparse population compared wit! 
those having long wet and dry season, provided the rainfall during 
wet months heavy. The dry season facilitates the preparation 
land for crops and gives certain system activity. But has its dis- 
advantages: high temperature causes rapid evaporation, desiccating 
vegetation and soil, drying water supplies, and oxidizing organic 
stances the soil. 


*H. A. Hunt, Griffith Taylor, and E. T. Quayle: The Climate and Weather of Australia, Melt 

H. A. Hunt: Results of Rainfall Observations Made in Queensland, Commonwealth Bureau 
ogy, Melbourne, 1914. 

Griffith Taylor: The Australian Environment (Especially as Controlled by Rainfall), Commor 
Australia Advisory Council of Science and Industry Memoir No. 1, Melbourne, 1918 (summarized by S. S. Vi 
in Monthly Weather Reo., Vol. 47, 1919, pp. 490-494). 

* Mark Jefferson: New Rainfall Maps of Brazil, Geogr. Rev., Vol. 14, 1924, pp. 127-135. 

*S. S. Visher: Local Climates in the Tropics, Bull. Amer. Meteorol. Soc., Vol. 3, 1922, pp. 119-12! 
also a recent analysis by A. J. Henry: Hawaiian Rainfall, Monthly Weather Rev., Vol. 53, 1925.1 

* From tables in Hunt, Taylor, and Quayle, o?. cit. 
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order compare the monthly variability rainfall low and middle 
ides, planimeter measurement was made Supan’s Map Percent- 
inge Mean Monthly Rainfall Bartholomew’s Atlas Mete- 
This map shows four types regions: (1) where the wettest 
than per cent rainier than the driest month; (2) where 


RANGE MEAN RAINFALL, LATITUDE 30° 60° 


RANGE Less RANGE 10-20 RANGE 20-30 RANGE OVER 
PER CENT Cent PER CENT 
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taland Means 


RANGE MEAN MONTHLY RAINFALL, LATITUDE 30° 30° 


RANGE Less THAN| RANGE 10-20 RANGE 20-30 RANGE OVER 
CONTINENT 
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the wettest month from per cent rainier than the driest; (3) 

where the range from per cent; and (4) where over per 

Tables and show the approximate area and the percentage 

ich type continents, Table for middle latitudes (30° 60°), Table 
low latitudes (30° 30° S.). 

These tables indicate that low latitudes have over three times large 

area possessing monthly variability over per cent have mid- 

latitudes, and twice large percentage their total area has this range. 
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The one large area mid-latitudes mapped the fourth, 


extreme type rainfall variability, the little-known Tibetan 
which has little agricultural value because its great 
more, the month least precipitation over large areas mid-latitude 
commonly the winter season when plants require little moisture. 


the other hand, the driest month the tropics also hot 
active evaporation. This combination responsible for the lack 


many places having large annual rainfall. For instance, parts 
ical Australia having over inches rain year possess 
because several months are extremely dry and hot. This the case 
part Northern Territory which Taylor has named Darwinia 
The sterile nature the soils large sections the region, 
factor, also due part the rainfall The temperature 
the dry months Darwin, May September, averages about 80° 

respect the more uniform rainfall type, where the range between 
driest and wettest months less than per cent, mid-latitudes have 
six times large area low latitudes. This type comprises about 
per cent the total land area mid-latitudes, while makes only 
per cent low latitudes. Other interesting comparisons come out 
further study these tables. 


VARIABILITY RAINFALL TROPICAL CITIES 


compare the variability rainfall the tropical half the 
with that higher latitudes have examined the official records for 
cities both The selection was impartial, being determined 
the availability the data. The comparison between the greatest 
and least annual precipitation officially recorded before recent year 
some cases 1922, others 1912 earlier). The length the record varies 
but general shorter low latitudes than higher latitudes and 
hence tends lessen the apparent range lower latitudes. Tables II! 
and give the figures the nearest tenth inch. will noticed 
that the maximum amount rainfall received year was less than 
the minimum for Chicago, Edinburgh, Oslo (Christiania), Ottawa, Paris, 
Peking, and Tokyo and only trifle more than twice the minimum the 
case Amsterdam, Berlin, Berne, London, New York, Petrograd, St. Louis 
and Wellington. Very few middle high latitude cities appear have ex- 
perienced three times much precipitation their wettest year 
their driest. Madrid, Washington, and Vladivostok are exceptions, 
some cities southern Europe; while Hobart, Buenos Aires, Rome, and 

’ Taylor: Australian Environment, p. 68. 

® The data concerning these cities were obtained from several sources, especially H. A. Hunt: The C! 
and Meteorology of Australia, Melbourne, 1920; H. J. Cox and J. H. Armington: The Weather and Climate 
Chicago, Bull. Geogr. Soc. of Chicago No. 4, Chicago, 1914; José Coronas: The Climate and Weather 
Philippines, 1903 to 1918, Manila, 1920; A. J. Henry: Climatology of the United States, U. S. Weather 5 


Bull. 0, 1906; and Julius Hann: Handbuch der Climatologie, Stuttgart, 1910 (averages). Nun 
official sources were consulted to extend the records or to add additional ones. 
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San Francisco are notable for having received about four times much. 
However, the situation the last three cities marginal. Madrid and 
Vladivostok with average rainfall less than inches are more sub- 

large percentage changes than where the normal rainfall larger. 


RAINFALL YEAR YEAR 
52° 27.3 in. 17.6 in. 40.6 in. 
23.0 14.3 30.0 
47° 36.3 24.7 58.2 
Buenos Aires 35° 36.8 21.5 80.7 
Chicago 42° 33-5 24.5 45-9 
Edinburgh 56° 25.2 16.4 32.1 
43° 23.7 43-4 
London 51° 24.0 18.2 38.2 
M d 40 N. 16.2 9.1 27-5 
New York 42.5 28.8 59.7 
Oslo (Christiania 60° 22.5 16.3 31.7 
Ottawa 33.4 26.4 44.4 
Paris 21.9 16.4 29.6 
Peking 40° 24.4 18.0 36.0 
Petrograd 60° 21.3 13.8 29.5 
Rome 32.6 12.7 57-9 
St. Louis 39° 37-4 23.4 49.2 
San Francisco 38° 22.8 9.3 38.8 
Tokyo 59.2 45-7 
Vienna 24.5 16.5 33.9 
43° 19.5 9.4 33.6 
Washington, 39° 43.8 18.8 61.0 
Wellington, 49.7 30.0 67.7 


Turning now the lower latitudes, find that among scattered 
cities having inches rainfall more, the average, case was 
the officially recorded rainfall the wettest year less than twice that the 
driest. Only and Caracas did the ratio fall low 2%. 
Johannesburg was times great; and Durban, Hongkong, and 
New Orleans was 234 times great. Colombo and Honolulu was 
about times, Bombay and Manila each about times, Madras 
times, Brisbane and Singapore times, and Fortaleza times 
great. All these cities have normal rainfall inches over, and the 
mean for the group cities 57.8 inches contrast with mean 30.5 
inches for the cities Table III. Since percentage fluctuations tend 
become smaller the total rainfall increases, the great fluctuations ex- 
perienced these tropical cities are all the more notable. 

tropical and subtropical cities having average rainfall less than 
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inches are included the comparison, even more violent ranges 
closed. For example: Cairo, Egypt, and San Diego, Cal., each 


received about times much rainfall their wettest year their 
driest; Athens has received times much; Helwan, Egypt, 


TABLE ANNUAL RANGE RAINFALL Low 


LATITUDE AVERAGE DRIEST 
RAINFALL YEAR 
Bombay 19° 71.1 in. 33-4 in. 
Brisbane 45.6 16.2 
Calcutta 23° 62.0 39.4 
Caracas 30.0 23.7 
Colombo 83.8 51.6 
Durban 30° 40.8 27.2 
Fortaleza (Ceara 55.8 18.3 
Hongkong 84.1 45.8 
Honolulu 21° 31.3 14.6 
Johannesburg 26° 31.6 21.7 
Madras 13° 18.5 
Manila 15° 76.3 35-7 
New Orleans 30° 55.7 
Singapore 92.0 32.7 


YEAR 


iT 


much; and Onslow, small port Western Australia, times 


None the cities Table IV, except Singapore, happens close 


the equator, the necessary data for other equatorial cities not 


readily available. However, extreme fluctuations occur almost under the 


equator, even oceanic islands. Malden Island (latitude 
longitude 155° W.) for example, the annual totals rainfall have varied 
Oceanic Island 

tude 52’ S., longitude 169° 35’ E.), nearly 2000 miles west 


from 3.95 inches 1908 63.41 inches 1905. 


iall- 


le n 


Island and within degree the equator, the range has been between 


19.61 inches 1909 and 158.93 inches 1905 (141.12 1911). There was 


22° 


the Hawaiian Islands, Puuhela Maui (latitude 2034° 


W.) received only 2.46 inches rain 1912 while had 
inches 1918. Many other Hawaiian stations show somewhat simi! 
range, and the rainfall the group whole characterized 


The great variability illustrated these three mid-Pacific islands 
the more notable because insular climates are commonly described 


* Data for Cairo and Helwan from Meteorol. Ofice Publ. 225i, Londo 


Taylor, Australian Environment. 


© Data for Malden and Oceanic Islands supplied and vouched for by H. A. Hunt, Commonwealth Met 


rist, Australia. 
Datas 


n, 1918. 


Data for Or 


IQII. 


n 


ipplied by L. H. Daingerfield, in charge of the Hawaiian service, U.S. Weather Bureau, ! 


dis- 
ive . 
( 
114.9 
139.7 
71.3 
109 
119.7 
4 5.0 
50.1 
AN 
117.0 
158.7 
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tionally uniform, particularly the islands lie near the equator, are 
near-by continental masses, and are not within hurricane 
ns. None these three hurricane region, all are far from 
inent, and two are close the equator. 
frequent famines caused droughts floods India and China 
are well-known evidences unreliable rainfall. Tropical Australia has 
perhaps even worse droughts and floods and saved from terrible famines 
only the sparseness the population and the skill used reducing 
losses minimum. The annual variation Onslow, for instance, was 
from 0.57 inch 1912 26.96 inches 1900. Examples less extreme 
contrast are numerous. The drought reduced the average 
vield from three million acres wheat New South Wales one quarter 
the normal. The great drought culminating 19¢2 reduced the number 
sheep Australia from millions millions. drought period 
about 1914 reduced them from millions millions.” 


HEAVY RAINFALLS 


Excessive falls short periods afford another type illustration the 
uncertainty tropical rains. For example: tropical Australia, more 
than 400 days 25-year period, more than inches rainfall fell 
hours, according the total official rainfall records, while temperate 
Australia there have been very few recorded instances such heavy rain- 
falls—none Victoria South Australia and only two Tasmania 
maximum 18.1 inches three days). tropical Australia more than 
inches has been officially recorded falling hours different 
days, and more than inches four occasions. The maximum was 35.71 
inches Crohamhurst, Queensland, February 1893. However, 


inches fell three consecutive days Mt. Molloy, Queensland, and there 
have been many 48-hour periods when more than inches 

Suva, Fiji, frequently happens that more than inches rain 
falls within hours; there were four cases the seven years from 1905 
1912. The maximum reported has been 26.5 inches less than four hours 
August 

What believed the world’s record for officially measured rainfall 
consecutive hours (1168 millimeters, inches) occurred near Manila 
February 1911. The other stations which this maximum has 
been approached are also low latitudes, namely: Cherrapunji, India, 
June 14, 1876, 40.8 inches; Silver Hill, Jamaica, November, 1909, 57.5 
inches hours; Funkiko, Formosa, 40.7 inches August 31, and 
Honomu, Hawaii, 31.9 inches, February 20, 1918." 


* Griffith Taylor: Agricultural Climatology of Australia, Quart. Journ. Royal Meteorol. Soc., Vol. 46, 1920, 


331-356. See also Oficial Year Book the Commonwealth Australia No. 16, Melbourne, 1923. 


48 Oficial Year Book of the Commonwealth of Australia No. 14, Melbourne, 1921, pp. 60-64. 
Annual Reports the Superintendent Agriculture, Suva, Fiji. 
All from Coronas, op. cit., p. 100. 
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With such sharp annual and daily extremes these 
expect great monthly extremes. Malden Island (mentioned 
for example, the range officially recorded rainfall from 1890 
shown Table 


TABLE V—MONTHLY VARIATION RAINFALL MALDEN ISLAND (INCHEs 


January 0.00 19.48 0.59 10.10 
February 0.00 9.27 0.18 
March 0.15 25.65 September 0.05 
April 0.47 12.34 October 0.00 5.27 
May 0.29 12.30 November 0.00 8.72 
June 0.00 12.49 December 0.00 


The four months November, 1891, February, 1892, received 
only 0.72 inch, while the four months January April, 1915, received 
over inches. The number rainy days year varied from 144. 

Oceanic Island, likewise, the monthly ranges 
nine-year period February, March, April, and November have 
received 0.1 inch less and also 21.3 inches, 28.9 inches, 27.6 inches, and 
15.5 inches respectively, and falls 0.7 inch less May, August, Se; 
tember, October, and December are contrasted with falls from 
inches received other years the same months. 

The Philippines show scarcely less violent extremes. the 16-yea: 
period 1903-1918 two-thirds the stations had total about 160 
months with rainfall, while the other extreme the wettest months 
about half the stations exceeded inches rain and had less 
inches the case only eight stations. This variation only 
seasonal, for month which very dry one year may 
wet another. Severe and widespread droughts, with over 100 days wit! 
out rain, are contrasted with destructive floods caused rainfalls mor 

Even Hilo, the wet side Hawaii, where the rainfall averages 
139.4 inches year and relatively reliable, 13-year period shows 
the monthly amounts have varied widely; for example, January from 0.5 
inch 36.6 inches, February from 1.9 32.5 inches, March from 2.9 
45.4 inches, April from 3.7 25.1 inches, and December from 1.7 

That the great variation from year year rainfall, discussed 
foregoing pages, not local suggested various data. For example 
the average rainfall the entire Hawaiian group (150 stations) was mort 


Coronas, op. cit. See also his Extraordinary Drought the Philippines, October, 1911 
1ror2,"" Weather Bureau, Manila, ror2. 


1? Data from the U. S. Weather Bureau, Honolulu Office. 
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twice great 1919 1918 (112.9 inches compared with 54.5 

inches). Likewise, the Philippines during the droughts such that 

referred preceding paragraph most the stations were affected 
larly 


Another unfavorable aspect tropical rainfall the rate fall. 
low latitudes, much the precipitation occurs during local 
thunderstorms, and heavy falls occur suddenly. few minutes after 
downpour the sun often shines hotly. Even the windward slopes 

untains the trade-wind belt much the rain falls sharp showers. 
middle latitudes, the other hand, much larger proportion the 
precipitation occurs general rains when, for several hours occasionally 
for several days, gentle fall occurs. Therefore larger percentage the 
fall has time soak into the ground mid-latitudes than low latitudes, 

there correspondingly less run-off and less soil erosion and leaching. 
Hence, middle latitudes, larger share the rainfall normally available 
for the plants than the tropics. Likewise, because slower evaporation, 
less moisture required. 

Thus appears that the development many tropical regions rather 
seriously handicapped rainfall conditions, and, before these regions can 
developed advantageously, the rainfall conditions must well known 
ind adjustments them wisely worked out. This will require much co- 
operation. The writer beginning special study rainfall conditions 
tropical America and will appreciate suggestions and data. 
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GRAVITY DETERMINATIONS SEA 


Swick 


U.S. Coast and Geodetic Survey 


all the oceans were filled with islands close together cert 
parts the Pacific and Indian oceans, perhaps the geodesists would 
satisfied measure the intensity gravity land stations only. There 
are, however, great ocean areas containing islands, and the 
gravity over these areas very difficult problem. 

the present time the only method determining the intensity 
gravity with high precision the use pendulums. But gravity 
lums cannot used ordinary ship, not only because the motion 
the ship displaces the pendulum its support but also because the pendu- 
lum will measure both the acceleration gravity and the vertical accelera- 
tion the ship and the two effects cannot separated. During the past 
twenty-five years several attempts have been made design some 
apparatus that could used sea and give accuracy comparable 
with that obtained land with the pendulum apparatus. The net result 
has been perhaps two different types sea apparatus which can used 
with fair success. They not, however, give the accuracy required for 
the scientific study the isostatic condition the earth’s crust. 


APPARATUS DESIGNED FOR USE SUBMARINE 


About two years ago Dr. Vening Meinesz, Engineer the Dutc! 
Geodetical Committee, became interested the and 
careful study came the conclusion that pendulums might possibly 
used sea they were swung submerged submarine. found, how- 
theoretical considerations that special methods should employed 
eliminate the effect small accelerations the ship which are sure 
occur even deeply submerged submarine. The Von Sterneck pendu- 
lum apparatus seemed well adapted the purpose, for Dr. Meinesz found 
that two pendulums are swung simultaneously parallel planes, 
ably opposite phase, the results can used computing ideal pendu- 
lum which will free from the effects small accelerations the ship. 
The Von Sterneck apparatus arranged that four pendulums may 
swung one time two pairs, each pair swinging parallel planes 
and with the two pairs planes right angles each other. 

Instead the ordinary coincidence method for comparing the periods 
the pendulums with chronometer, photographic apparatus was 


1 See F. A. Vening Meinesz: Observations de pendule sur la mer pendant un voyage en sous-mar 
*, 1923; also the accounts by J. J. A. Muller in N 
2811, Vol. 112, 1923, Sept. 15, p. 303; No. 2822, Vol. 112, 1923, Dec. 1, p. 788; No. 2835, Vol. 113, 1 
1, p. 308; No. 2844, Vol. 113, 1924, May 3, p. 641; and No. 2893, Vol. 115, 1925, Apr. IT, p. 550 
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record the oscillations the pendulums automatically and thus 
ily increase the accuracy the observations but also decrease the 
required for gravity determination. submerged submarine 

not held given depth except when under way, necessary 
hat the determination made quickly else that the submarine stay 


near the same spot laying course the shape figure during the 
observations. The latter alternative would add considerably the ex- 
pense and might not feasible all cases. 


MADE 1923 


the summer 1923 the Dutch Navy sent three submarines and 
mother ship from Holland Java, and Dr. Meinesz was given opportu- 
nity make thorough test his apparatus. During the first part 
the trip the sea was quite rough, and contrary expectations the submarine 
had too much roll even when meters below the surface permit 
observations. was found that the pendulums could not swung suc- 
cessfully the roll was more than 


The first set observations was made off the south coast Portugal 
depth meters calm sea September 26, 1923. Later the 
same day two more sets were made about miles from the first. About 
minutes were taken for each set. Nothing more was done the Atlantic. 

Gibraltar, Dr. Meinesz with the and help the British 
authorities, constructed device for suspending the whole apparatus from 
horizontal axis placed lengthwise the ship. This proved very 
great help, during the remainder the trip Java observations 
were prevented the movements the ship. The pitching the ship 
was ordinarily small and, when necessary, could made still smaller 
use the horizontal rudder and gave trouble. the Red Sea 
attempt was made obtain set observations the surface. Although 
the sea the time was smooth and calm, the vertical acceleration the 
ship was much too large for accurate work. 

was found during the work the Indian Ocean that heavy swell 
extends much greater depth than wind waves and was often trouble- 
some even depth meters. The observations the Indian Ocean 
would have been made greater depth than they were but for the fact 
that small leak the submarine gave trouble when the submergence 
was greater than about meters. was found desirable submerge 
deeply possible and thus keep the movements the ship caused 
swells and waves very small even though the effect these movements 
practically eliminated the method swinging the pendulums 


pairs. 


interesting check the accuracy the observations was obtained 
study the effect when the ship’s course was changed from 
West-east east-west. When the ship was moving toward the east the 
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total centrifugal force opposition the gravitational attraction 
earth was, course, greater than that due only the rotation th: 
and the measured intensity gravity became less than 

reverse was the case when the ship was moving toward the west. 
possible compute the speed the ship within 0.3 mile per hour 
correct value noting the difference gravity measured the 
directions. Although the gravity observations were corrected for the 
effect due the speed the ship through the water, the 
effect due current could not entirely eliminated account 
information. correction could applied only for the approximate 
average velocity the current. 

Dr. Meinesz had two sets pendulums with him, one bronze and 
other invar. Owing the strong magnetic field the submarine 
invar pendulums could not used sea. But for this fact better 
could have been obtained the arc lamp, which was the source light 
for the photographic apparatus, caused large variations the 
and resulted much greater uncertainties the periods the pendulums 
than would have been the case the invar pendulums could have been used 
the Red Sea, the temperature inside the submerged submarine was 
100° and was much higher than that under the black cloth placed over 
the whole apparatus screen out extraneous light from the photograph 
apparatus. These were very trying conditions for the observer 
for his pendulums. 


SUCCESS THE DETERMINATIONS 


Altogether Dr. Meinesz made nearly thirty determinations 
sea during the trip. addition made five determinations 
along the way. The mean error his results, uncorrected for effect 
current, less than 0.005 His actual errors are 
much larger than 0.010 cm/sec? and are undoubtedly smaller than for 
other sea determinations. They compare quite favorably with errors 
land observations, which are usually between 0.001 and 0.003 
illustrate what this accuracy means may stated that error 
0.001 gravity corresponds error about 0.00000025 second 
the absolute period the quarter-meter pendulum. Dr. Meinesz was 
fortunate having excellent chronometer for use obtaining the 
his pendulums. The rate this chronometer, which seldom varied mor 
than 0.1 second day, was determined means radio time signals from 
Paris, Lyons, Bordeaux for the western part the trip and from Calcutta 
for the eastern part. 

The Coast and Geodetic Survey has undertaken compute the 
and topographic corrections for the sea gravity determinations made during 
this trip from Holland Java. Interesting results are being obtained 
especially the Indian Ocean, which seems very closely 
equilibrium contrary the expectations many geodesists. 
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FUTURE 


Dr. Meinesz expects make more gravity determinations sea 
the near future trip across the Atlantic, through the Panama Canal, 
and across the Pacific Java. hoped that this important scientific 
work will rapidly possible and that the navies many other 
countries will engage some their submarines this valuable peace-time 
occupation. number accurate gravity determinations sea well 
distributed over the great ocean areas would aid materially solving ques- 
tions about the formation islands and mountains, the cause and predic- 


tion earthquakes, movements continents, the isostatic condition 
the earth’s crust, and similar interesting problems. 


ve 


THE INTERNATIONAL GEOGRAPHICAL 
CAIRO 


University Strasbourg 


The Eleventh International Geographical Congress, held Cairo fro 
April April 1925, follows the Congress Rome, 1913, renewing 
tradition broken the war and, one may hope, inaugurating 
period. 

The initiative for the belongs the Geographical Societ 
Cairo (in sequence Khedival, Sultanic, Royal), which celebrates 192; 
the fiftieth anniversary its foundation. the execution the 
its active and devoted General Secretary, Adolphe Cattaui Bey, was 
seconded the personal sympathy King Fuad and the 
the Egyptian Government, which saw therein manifestation intel- 
lectual emancipation. The event the Congress always invested wit! 
good deal circumstance and publicity. For fortnight the native and 
western press devoted entire pages chronicling the doings the Congress 
special postage stamp was issued, and medal was struck bearing 
effigy the King. The Congress was sumptuously entertained banquet 
fétes, and receptions. 


PROCEDURE THE CONGRESS 


the call the organizers there had been gratifying response. 
the meeting itself nineteen states were officially represented: 
Belgium, Brazil, Czechoslovakia, Egypt, France, Great Britain, Gre 
India, Italy, Japan, Lithuania, Morocco, Palestine, Persia, Poland, Por- 
tugal, Spain, Switzerland. Nationals eleven other states, including 
Canada and the United States were also present. Thus, although the Con- 
gress was hardly universal, had least broadly international character 
least 250 persons attended and took less active part 
procedure. This procedure was the order other Congresses. The 12! 
communications presented the several sections were classed 
matical Geography, Geodesy, and Cartography, 11; Physical Geography 
38; Biogeography and Human Geography, 22; Anthropology and 
nography, 15; History Geography and Historical Geography, 35. 

The subjects treated were most diverse. The greater number did not 
appear the writer have unquestionably general interest parti 
lar interest for the geography Egypt. any case few gained anything 
being thus produced under exotic sky, and they would 


1On the circumstances of this convocation see ‘‘The Future of International Congresses” G 
Vol. 61, 1923, pp. 440-443 and ibid., Vol. 64, 1924, p. 270. 
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have reached the interested reader well the ordinary channels. 
return later this point, which calls for radical reform. 

More interesting were the resolutions adopted the sections 
olenary session under the gracious and distinguished presidency General 
Vacchelli, Director the Istituto Geografico Militare Florence. 
These resolutions dealt with (1) the extension, thanks international 
the (2) the progress and stand- 
ardization the International Millionth Map the World; (3) the re- 
sumption under the auspices the International Geographical Union 
the des Formes Jean Brunhes, Emile Chaix, and 
Emmanuel Martonne; (4) the publication, with the documentary 
map the regions interior drainage carried out under the 
direction Emmanuel Martonne and presented him; (5) integral 
publication the lists soundings which based the second edition, 
now almost completed, the Prince ‘‘Carte Générale Bathy- 
métrique des (6) creation International Commission for 
study the Red Sea; (7) recovery geographical data contained 
papyri; (8) critical edition the cartographical work the great Arabic 
geographer, Idrisi. 

The Congress has been the occasion important publication 
Prince Omar Reference may also made the award 
the Geographical Society Philadelphia’s medal Hassanein Bey for 
his explorations the Libyan Desert. 

the rooms the Geographical Society Cairo were installed ex- 
hibitions from the Physical Department® (meteorology, hydrology, chemis- 
try); from the Department Agriculture (cultivated plants, diseases, 
parasites, etc.); and from the Survey Egypt, which showed its cadastral 
surveys the scale and maps 1:5000, 1:25,000, and 
obtained successive photographic reductions following revisions 
the ground. passing may also note the map 1:250,000 the 
whole inhabited Egypt and the map 1:500,000 the deserts—this 
last reconnaissance map. few steps from the building the Geo- 
graphical Society the permanent exhibition the Geological Survey 
where are minerals, rocks sculptured desert erosion, and splendid 
specimens the celebrated Tertiary fauna 

The Museum Egyptian Antiquities Cairo its admirable collection 
offers résumé the art ancient Egypt from the Stone Age the 


* Agreements have been made, as is known, with the American Geographical Society, which collaborated 
lication of the Bibliographie for 1923, and with the Comitato Geografico Italiano; negotiations 
satisfactorily pursued with the British and Belgian national committees. 

*See the note, Area Interior Basin this number the 
‘Mémoire sur l'histoire du Nil: Mémoire présenté au Congrés International de Géographie et publié 
is les auspices de Sa Majesté Fouad I*', roi d'Egypte, 1925, 2 vols., 264 and 543 pp., and atlas of 22 sheets. 
The Physical Department published the occasion the Congress interesting memoir its director 

1. E. Hurst: A Short Account of the Nile and its Bas 


in, 1925, 19 pp., with map in 1: 7,500,000. 
While the Congress was in session the Geological Survey published an important work by its director 
W. F. Hume: Geology of Egypt, Vol. 1: The Surface Features of Egypt, Their Determir 


1g Causes and Rela- 


25. 


logical Structure, xliv and 408 pp.; maps, diagrams, ills., bibliogr., index, 19 
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Alexandrine and Christian epochs. The city Cairo itself, one 


religious and intellectual capitals Islam, possesses its 
mausoleums some the major works Mohammedan art. 


The excursions which took place, some during, some after the 
had for object the introduction the visitor some the most striking 
aspects nature certain masterpieces ancient art. Short 
sions day half-day led the Pyramids, Sakkarah (near 


Memphis), the Delta barrage, Ismailia, and Port Said. Some 
the delegates visited their own account the Wadi Natron, closed 
pression the Libyan Desert, the plateau Mokattam, which 
Cairo the east; the classic Wadi Hof near Helwan, studied, described 
and mapped Schweinfurth; and the orchards Fayum. Some 
went from Cairo Suez the ancient route the India mail. 

The principal excursions, which unfortunately were simultaneous, had 
Upper Egypt for objective. The valley the Nile was ascended Luxor 
the site ancient Thebes, whence one route led the first cataract 
Aswan. alternative was rail the oasis Kharga the 
desert, and another automobile from Qena the Nile Kosseir 
the Red Sea. 

The route the Nile valley comparatively well known; the other 
routes, less known, led into two entirely different countries. the west 
the Nile extends vast calcareous plateau, broadly horizontal 
numerous faults small amplitude, the surface absolutely 
hamada, swept the wind and apparently without trace recent 

The oasis Kharga occupies small corner vast closed 
depression with abrupt sides, corresponding probably slight anticlin 
The bottom consists Nubian sandstone containing artesian water which 
fed rains the Sudan infiltrations from the Nile. 

The eastern desert Egypt offers entirely different com- 
posed essentially mountainous zone crystalline and metamorphi 
rocks flanked bands Nubian sandstone and Cretaceous and Eocene 
limestones. Although the country desertic the highest degree, traces 
fluvial erosion are everywhere apparent the deep ramifying valleys 
emptying the Nile the Red Sea and the broad beds wadi choked 
with alluvium out which rises the dominating rocky relief. Mechanical 
degradation everywhere evidence the bare surface slopes and 
mits, the bold and often bizarre forms, the vast talus accumulated 
the foot. Evidences chemical erosion abound, the limestones and 
gypsums, under the form lapies. 


PoPULATION PROBLEM 
But the geography Egypt presents problems another order, 


? The excursion from Qena to Kosseir had been organized with great care by the Director of the Societs 
Egiziana di Fosfati, Signor Decima. It was directed on the scientific side by Dr. Hume. 

8 See E. F. Gautier: Nomad and Sedentary Folks of Northern Africa, Geogr. Rev., Vol. 11, 1921! 
and references. 
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which many the visitors would have liked have had more information. 
The population this country approaches 14,000,000, more than 400 
kilometer useful surface. This country, purely agricultural, 
with industry importance and knowing relief from emigration, 
has density least equal that the larger part the most industri- 
alized areas Europe and greater than that Rhode Island. 

One can only fear that increase will continue. The population grows 
rapidly: has doubled the last years. true that the cultivated 
area increased from 23,000 square kilometers 1892 31,000 1917; 
perennial irrigation now permits two three harvests where the old basin 
system gave only one; without doubt improvement the breeding plants 
and animals, better agricultural methods, and higher prices have increased 
both gross and net production. Yet the standard living the fellahin 
still remains extraordinarily low and many cases approaches destitution. 
The low scale compensation for human labor this country can 
realized from simple comparison figures: the agricultural laborer 
working with his hands receives piastres (25 cents) day and 
the same man with camel, piastres. 

Furthermore, the good lands the delta are valued £E250 the 
feddan, about $1250 acre; water, however, being included this 
price. The fellah, spite his attachment the soil, can acquire only 
extremely small parcels land. 1922, the 1,923,000 Egyptian 
landed proprietors, 1,255,000 possessed less than feddan. 


PURPOSE THE GEOGRAPHICAL CONGRESS 


may observed that the meeting Cairo some respects land- 
mark the history Geographical Congresses. the first Congress 
held under the auspices the International Geographical Union, constituted 
1922 and conforming the International Research Now 
the statutes the Union declare that one its objects organize 
international congresses and committees such April 
15, 1924, the Union decided that Congresses include (1) meetings for the 
discussion general questions; (2) meetings for the discussion local 
questions special interest the organizing country; (3) geographical 
excursions. 

The experience gained Cairo well demonstrates the wisdom this 
program. International Congresses are not intended supplement the 
academies, societies, conferences, and publications all sorts that have 
their objective the diffusion knowledge. The prime objects are: 

The discussion and adoption certain arrangements necessary for 


*See Union Géographique Internationale (International Geographical Union): Report for the period 
2, to December, 1924, with Lists of the National Committees and the Statutes, etc., edited by Sir 
Charles ( e, General Secretary, 64 pp.; 1925. (In French and English.) Cf. Geogr. Journ., Vol. 60, 1922, 


+; Ann. de Géogr., Vol. 31, 1922, pp. 516-517, and Vol. 33, 1924, pp. 496-497. The Union up to the 

en only to allied or neutral nations. It includes the following countries: Belgium, Czechoslovakia, 

», Great Britain, Holland, Italy, Japan, Morocco, Poland, Portugal, Kingdom of the Serbs, 
es, South Africa, Spain. 
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international enterprises, such the International Millionth Map the 
World. 

(2) The study limited number questions general 
advancement depends international collaboration. These 
should resolved long advance; the work done thereon should 
mitted early that résumé may available preliminary 
before the meeting the Congress; the discussion thus prepared 
full enough that all interesting points can developed; and finally 
the result the work should made the subject provisory 
tive report. From this point view gratifying note that the Cair 
Congress adopted the resolution proposed Albert Demangeon, that 
program the next Congress shall include the 
the geography the rural habitation and that commission 
constituted establish questionnaire and centralize and 
the replies 


(3) Finally appears evident that one the chief aims every Geo- 
graphical Congress should make better known the geography 
country which held. would well imitate the procedure 
Geological Congresses and prepare the ground beforehand lectures 
and special publications, particularly guidebooks. All the excursions 
should under the direction competent guides and accompanie 
discussions the ground. This presupposes that the groups 
relatively small; perhaps would necessary divide each group 
into sections working simultaneously successively. 

decision the General Assembly the Geographical Union, April 


| 


t aaa 
15, 1924, the next International Congress will held London 


may hoped that the work reorganization happily begun Cair 
will energetically continued. 
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AMERICAN GEOGRAPHICAL SOCIETY 


Meetings March and April and Elections Fellowship. Regular monthly 
the Society were held March and April respectively the 
Societies’ Building, West Thirty-ninth Street. the March 
eting there was exhibited “The Epic Mt. This cinematograph 
the Mt. Everest Expedition 1924 was generously placed the disposal 
Society the British managers. President Finley gave brief introduction 
slides showing the route the expedition through Tibet and the imme- 
vicinity the mountain with climbing routes and camps. Points special 
terest the film were: the marvelous ice scenery the East Rongbuk glacier; 
effects cloud shadow and sunset upon rock and ice pinnacles; the climbing 
ies all stages the ascent; and the glory the final pyramid, still unscaled. 
the April meeting the Society was addressed Mr. Archer Butler Hulbert 
Oregon Mr. Hulbert has for several been engaged the 
iking map the great overland trails the United States. His experience 
ring the past two years the Oregon Trail and its place our national history 
theme the lecture. 
the March and April meetings, President Finley presiding, there were presented 
the approval the Council the names candidates who were duly elected 
Fellows the Society. 


Presentation the Charles Daly Medal Dr. Knud Rasmussen. The 
presentation the Charles Daly Medal the American Geographical Society 
Dr. Knud Rasmussen (see Geogr. Rev., January, 1925, 130) took place the 
American Legation Copenhagen March last. 

gathering was honored the attendance Prince Gustav, brother 
The Prime Minister and Mrs. Stauning were present and members the 
governmental and diplomatic services and scientific circles, including the President 

officials the Royal Danish Geographical Society. 

proceedings were opened brief address (in Danish) the American 
Minister, Dr. John Dyneley Prince, who, after dwelling upon the distinguished 
services Dr. Knud Rasmussen both geographical and ethnological science, 
spoke the history, interests, and functions the American Geographical Society 

particularly the significance the Charles Daly Medal, reading the 
issembly the list the previous recipients this honor. After bidding Dr. Ras- 

issen heartily welcome, the Minister then turned the four Eskimo members 
the Fifth Thule Expedition who were present and, addressing them the Green- 
land Eskimo language, welcomed them the Legation this occasion, both 
companions Dr. Rasmussen his recent researches and also companions 
Peary his polar expedition. The Minister thanked Dr. Rasmussen for his words 

raise, uttered two public addresses Copenhagen, the United States Gov- 

efforts Alaska better the condition the Eskimo people that terri- 

further their future development. The Minister then presented the 
lal Dr. Rasmussen, wishing him every success his future work. 
Dr. Rasmussen replied English, stating that inasmuch the Minister, 
mpliment Denmark, had made use the Danish and Eskimo languages 
ddress presentation, behooved the recipient the honor out compli 
the United States reply the language that great country. Dr. 
ussen pointed out that American and Danish Arctic research have always 
side side and with the friendliest The Danes, said, have 
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learned much from such American works Eskimos Bering 
especially those Baffin Land. the American explorers who have visited 
land, Dr. Rasmussen mentioned Hall, who began his work the same Hudson 
regions Rasmussen had explored and ended his labors with his fam 
expedition which sacrificed his life. alluded also Kane, who fo: 
years wintered northern Greenland, and finally and especially Robert 
Peary, the first man who had lived among the Eskimos Eskimo and 
all his explorations the basis the Eskimo traveling technique. This Amer 
can-Danish connection, Dr. Rasmussen stated, had particularly 

close his last expedition while the United States, where was most 
received American scientific men. With respect the American Geog: 
Society, Dr. Rasmussen said that had had the pleasure being one its 
sponding Members for some years and spoke his cordial reception the 
his arrival New York after the Fifth Thule Expedition. 

Dr. Rasmussen stated that was proud accept the Daly Medal the 
standing that was doing not only his own behalf but also behalf 
Committee and his staunch and brave comrades, both Danes and Eskim 
had accompanied him this last expedition and made its success possible. 
emphasized the point that the award, therefore, was not for himself alone and add 
the words ‘‘not what have, but what 

Dr. Rasmussen concluded his address asking the assembly rise and 
three cheers for the United States, request which was once complied with 
three sharp Danish rahs. 

The Eskimos present thanked the Minister for his few words Eskimo, 
they stated they had understood perfectly. 


Mr. Platt’s South American Mission. Mr. Raye Platt, the 
ment Hispanic-American Research, returned April after journey eig 
months Chile, the Argentine Republic, Uruguay, Bolivia, Peru, Ecuador, 
lombia, and Venezuela. His mission South America was for the purpose visiting 
the various geographical and engineering societies, government bureaus, and other 
centers geographical research and studying the present status geographi 
knowledge and tendencies the field geography, especially topographic surveys 
and map production. 
Everywhere Mr. Platt was most cordially received and was given 
the accomplishment his mission government bureaus, scienti! 
institutions, and individuals. was able add the Society’s collection 
original and unpublished topographic field sheets, reduced airplane surveys based 
photography, plans, profiles, and many other sources cartographic and 
geographic data. 


RECENT PUBLICATIONS 


Bering’s Voyages: Vol. Steller’s Journal His Sea Voyage from Kamchatka 
America the Second Expedition. The second volume voyages 
American Geographical Society Research Series No. now ready for 
This volume contains the first translation English the account the sea 
the second expedition, published German 1793 the naturalist Georg 
Wilhelm Steller who accompanied Bering the St. Peter. Steller’s account 
most interesting all the expedition’s papers that have come down naval 

officers’ log books and journals published Volume give the facts the voyag' 
narrative with its caustic comment primarily human story. 
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nce one the few accounts eyewitness tragic end 
island within two days’ sail the home port. 
two records supplement each other, sometimes even matters navigation, 
that one reason why they are published together. There are other reasons. 
Steller was the first trained naturalist the North Pacific and had opportunities 
servation that were denied his successors. was the only scientific observer 
sea cow, now extinct, that bears his name. studied the habits the blue 
the sea otter before they were frightened away man. all that relates 


these animals well other phases natural history which records 
speaks with authority. 
this volume Dr. Golder has had the Dr. Leonhard Stejneger 


the National Museum. Dr. Stejneger’s translation has been used, and 
has also contributed the footnotes the botanical and references the 

nal, matter that was peculiarly qualified discuss reason his repeated 
visits the North Pacific region where has gone over the same ground did 
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NORTH AMERICA 
The Food Supply New England. With respect food supply the Unit 


has reached very pronounced turn the road. count not only 


more than 2500 inhabitants but also those towns and villages less 
find that 1920, when the last census was taken, per cent the tot 
lation was urban and per cent lived purely country districts. 
increase the total population from 1910 1920 had been per cent 
crease the number persons living towns and villages less than 
per cent. contrast the absolute number persons living stri 
districts had decreased 227,000. When this fact couple the equall 
figures relatively lessening exports food supplies and pronounced 
the cost foodstuffs practically all varieties, see what immense 
the future the United States and the American standard living 
tion the more efficient production food upon our arable lands. 

New England the percentage land farms 43, but only 
used for the production food crops and the like. The gravity land 
deepens when look population. Greater Boston, the region within say 
miles the State House, has population 1,500,000. increase the rad 
fifty miles include 3,000,000; and increase three hundred mil 
include 23,000,000 people, one fifth the total population the United Stat 
Food consumers are increasing, food producers diminishing, and the acreage 
food production has markedly diminished. compared with forty years 


al 


New England has seven million fewer acres food-producing land and nearly thr 
and one-half million more inhabitants feed. Thus, common with the rest 
the country, gradual transformation has taken place that calls for fresh study 

continuing and even accelerated adaptations. But for excellent 
system, cheap sea food, considerable amount water power, 
advantages position, New England would today live under paralyzing handicaps 


For example, the number spindles the cotton factories New England has 
increased per cent the last ten years, while the South the number has 
creased 345 per cent. 1920 New England spent about eight hundred milli 
dollars outside her own buy having consumed over 
dollars’ worth all. That which produced grown upon soil disposed 
lots that prevents the use labor-saving machinery and economic method 
transportation and marketing. the whole her production has been 
scale type developed upon relatively infertile and patchy soil. improve 
general situation there was called Boston, January, 1923, New Eng! 
Agricultural Conference attended the governors all the New England 
and other persons interested agriculture. There followed formulation 
definite policy for dealing with the present difficult situation. 
interesting book entitled Food Supply New prepared under 
auspices the conference and edited Arthur Gilbert, these and other 
are set forth and proposed remedies considered. 


Land Waste Michigan. The northern half the southern peninsula Michi 
gan geographical laboratory increasing interest science. Though 
the land has been cultivated since the early settlement the state, vast acreag 
now lies unused for any purpose. Some townships have diminished populati 
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where local government has been discontinued, railroad lines taken 
taxes longer paid. The basis earlier prosperity—virgin stands 
has gone, and ordinary agriculture under present conditions 

vast area idle and cut-over land here forms diminishing asset the 
soil sandy and when cultivated quickly loses its natural fertility. 


this point on, skillful management necessary farming profitable. 
there virgin sandy lands may offer opportunity for farming under 
economic the greater part will doubtless have 
ait great increase population and change from present economic con- 
before its cultivation can 
Experiment Station, Michigan Agri- 
cultural College). consists chiefly 
sical and chemical nature and their clas- 
tural conditions that now obtain these Lansing 
sandy soils. Climatic and special conditions 


have much with their use: warm 


| 
climate, the leeward side Lake 
Michigan, and situation close markets 
resulting improved technical processes 1—The southern peninsula Michigan. 


Shading shows the area where forestation proj- 
and relatively high grade agriculture. appear most feasible from the stand- 


authors recommend that the cut-over, soils. 

unimproved lands Michigan and other 

states, amounting all two hundred acres the whole country, should 
studied from the standpoint tree crops and forestry rather than for agriculture 
alone under present economic conditions and density population. The accom- 
panying map (Fig. shows where forestation projects are likely most feasible 
from the standpoint soils. Though the shaded area represents chiefly sandy 
soils, some bodies clay are included. 


Geographical and Hydrographical Reconnaissance the San Juan Canyon. 
Pawhuska, the Navajos call it, ‘‘mad appropriate name for the San 
Juan its canyon course from Chinle Creek the Colorado River, miles 
air line, 133 stream. Mr. Miser followed its course with Geological 
Survey party 1921, believed the fourth party descend the canyon its 
entirety, and describes the results Water-Supply Paper 538, 1924. The work was 

scheme for mapping and study proposed power and storage projects 

the Colorado and its tributaries (see articles the Geographical Review, 

‘The Rainbow Bridge, Utah,” Vol 13, 1923, pp. 518-531, and Boat Voyage 
the Grand Canyon the Colorado,” Vol. 14, 1924, pp. 177-196). 

the greater part its canyon course the river deeply entrenched; Cedar 
Point, for instance, the canyon walls are 2000 feet deep. The general width the 
channel 150-200 feet; only feet the narrowest, 3300 the widest, 
Piute Farms where the valley broad and terraced. Rapids are not large size 
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but are numerous; the average fall seven feet the 
waters, quicksands, frequent and sudden rises the stream are chara 
the narrower parts the canyon, flood stages reach high 
July, 1904, the river had minimum discharge second-feet; 
maximum 20,000. 1905 had January minimum second-feet 
June maximum 24,800. The amount silt carried unusually high 
the United States. Except during great floods the river runs over fill 
greater part. 
The surface the river water mostly rough. Besides the waves prod 
the rapids, are waves characteristic streams carrying heavy load 
During flood stages Piute Farms, where the channel wide and shallow, 
rent was observed flow surges about foot high, each preceded 
splashing wave much six feet high. The phenomenon known 
was also conspicuous during flood stages; these waves would start the downst: 
end stretch swift water and travel upward attaining heights six seven 
The region which the canyon lies marked its inaccessibility and 
character. area miles square north the San Juan and east the 
River uninhabited, visited only herdsmen the winter. The 
spent two and half months the canyon, frequently making trips six 
miles more from the river. Between the villages Goodridge and Medicine 
the beginning the canyon, which have combined population half 
persons, and Lees Ferry the Colorado they met white men and 


Indians. the canyon traces temporary occupation seen, 


number cliff dwellings was found “surprisingly The rainfall 
canyon and its immediate surroundings estimated five inches less; grass 
scant and the amount tillable land very meager. Piute Farms, where la: 
been under cultivation recent years, amounted only few acres. 

City Growth the Kentucky Mountains. The 1920 census the United States 
showed over per cent the population dwelling under urban conditions, 
incorporated places 2500 and over (61 per cent include all towns and villages 


total. Smail the figure represents development the last two decades 
Mr. Davis shows the volume “The Geography the Mountains 
Eastern (Kentucky Geol. Survey, Ser. Vol. 18, Frankfort, 
1900 pioneer conditions existed all through that isolated region our 
porary Through the previous century population growth had been 
steady, but was dominantly agricultural and increase almost entirely gen 


the Kentucky mountains the urban population was only seven per cent 


1800 Prestonburg with population six was the only mountain settlement 
mentioned the Census section and 1810 Preston- 
burg and Barbourville with populations and respectively were the largest 
settlements. the mid-century the population density for the mountains 
whole was between and per square mile with greater density the lower Big and 
Little Sandy basins. Progress the former has been recently described 
State Geologist, Jillson (The Big Sandy Valley: Regional History Prior 
the Year 1850, Louisville, 1923). late 1870 the only places with 
over 1000 were Ashland and Catlettsburg, which are, however, marginal the 
mountains proper. 1900 density had risen from per square mile with 
higher figures the coal-mining areas the Upper Cumberland and Big Sandy 
basins. Ashland, Catlettsburg, and Middlesboro had risen over 2500. the 
last census eight places had passed the 2500 limit. towns with over 500 
tion had not even been listed 1900. 

This movement towards urbanization primarily dependent upon coal 
(on growth the industry see Jillson: The Coal Industry Kentucky, 
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Kentucky Geol. Survey, Ser. Vol. 20, Frankfort, 1924), with improved 
accessory factor. example Hazard, numbering less than 
1890 and over 4000 1920. Harlan had 557 1900 and 2647 
Some mining camps have expanded city size with the economic life the 
ity centered round the activities single great mining company: such 
Jenkins (4707) ranking fifth population. Other towns more normal 
engage also small making use local resources. Ashland (14,72 
Catlettsburg (4183), separate municipalities but essentially one 
form the agglomeration the mountain counties. Situated the 
river terraces the Ohio, with some benefit gained from river traffic but far more 
from the convergence land ways, the agglomeration dependent much wider 
than the mountains. The largest center the mountains proper Middles- 
strategically situated with regard the Cumberland Gap. 

the eastern two-thirds the mountains, the country the bottom 
most the towns are situated the major drainage lines (an excel- 
illustration the creek bottom settlement afforded the Harlan quadrangle 

United States Geological Survey). Many are linear pattern adjust- 
ment with the topography. the western third the mountains, where the valleys 

still steeper and narrower and the interfluvial spaces afford more level ground, 
ridge top settlements are less restricted both location and plan. The rail- 

has often been determining factor here; such the case Corbin (3406). 
Few towns are the characteristic southern type, built round the courthouse square. 
Pineville (2908), however, exception. 

present urban movement likely continue. Probably will result the 

mation relatively large number comparatively small centers rather than 
few major foci. 


SOUTH AMERICA 


Recent Exploration the Laguna Argentine Republic. The Laguna 

broad and somewhat inaccessible tract swamps and lakes the heart 
Argentine Mesopotamia (province Corrientes). Said one the least- 

known parts the Argentine Republic, doubt and misconception have hitherto 
prevailed regarding its topography and physical geography, and popular legends 
have grown and terrifying rising from its vegetation- choked 

The region has recently been visited Gaetano Rovereto, who describes 
his exploration Universo for January, 1925 (Vol. pp. 3-23). 

Laguna occupies shallow basin along the contact between formation 
Mesozoic sandstones and basalts which have been worn down almost level 
eneplain the east and south, and formation Pliocene fluvial siliceous sands 
semi-consolidated gravels the north and west. true similar basins 
the peneplain the east, Rovereto attributes the origin the basin 
eolian excavation during period geologically recent when the climate was drier 
now is. 

laguna one the rare examples lake with more than one 
two broad “furrows” depressions its waters make their way southward 
the peneplain the Rio Corrientes which flows into the and the 
Rio Mirifiay, tributary the Uruguay. high water the also finds other 
lets, notably one northward into the Ituzaingo. There are outlets 
the east where the western rim the peneplain comparatively high. 
most extraordinary feature the Laguna itself the embalsado, which 
resembles the sudd the Upper Nile. These masses floating aquatic vegetation 
two-thirds the surface the leaving only about one-third 
iter. Channels which, curiously enough, are but rarely obstructed, run 
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through the embalsado rendering possible navigation small 
there clear water where the depth over three meters. Except the 
the Rio Corrientes, Rovereto observed but slight signs soil formation 
accumulation deposits peat. 

Inasmuch the Laguna has direct surface connection with the 
Parana, from which separated low ridge, there has been 
opinion regard the origin its waters. three theories which 
adduced explain this—rising the surface subterranean waters, 
from the and rainfall—Rovereto shows the first two are 
Laguna lies zone which the mean annual precipitation 
and inches, rainfall which would seem sufficient account for 
supply fresh water. 

From the economic point view, the extreme flatness the ground 
prospect that the Laguna may utilized effectively for water-power 
for the regulation navigation the and Uruguay Rivers 
excessively costly operations. The northern part the area may partiall 
deepening the outlet Ituzaingo. great part the may 


ag 


navigable opening canals the embalsado; communications may est 
with the regulating the outlet into the Rio Corrientes and 
course that stream, which now navigable along its lower 


EUROPE 


Italian Immigration France. the most striking facts French den 
raphy the increasing number strangers since the middle the ninet 
says Zimmermann his analysis the 1921 census (Maurice 
mann: population France 1921, Ann. Géogr., Vol. 31, 1922 


Per 


Foreigners numbered per cent this census against per 1851. 
have compensated some measure for the continuing decline native increas 
recent years the most significant feature this phase the population 
ment has been the growth the number Italians. They are now the 
having quadrupled since 1872 when the Belgians were three times 
Italian immigration France is, however, new thing. Italian models were 
found France the seventeenth century; other interesting nomad types 
—the chimney sweeps and bootblacks and glaziers Piedmont, the statuette 
Lucca, the itinerant musicians (see picturesque work sourires 
rural population commencing the middle last century was partly met 
immigration; and the later demand for workers the Briey mines. The 
gration has been largely from northern Italy and has been seasonal character 
the movement Argentina (on the general subject 
emigration see the excellent work The Italian Emigration Our 
Economic Studies, Vol. 20), Robert Foerster, Cambridge, Mass., 1919). 
Since the beginning 1923 new phase may discerned (Emigration Ital 
Rural Population France, Econ. Rev., April 17, 1925, pp. 
are eloquent. They are from the official Bollettino della 
system record was operation between 1921 and 1923 and 1924, but the res 
are sufficiently comparable). 1921 the oversea movement numbered 194,32 
whom 137,617 had the United States for destination; continental emigration 
bered 60,846, whom 36,179 went France. 1923 the oversea figure was 177,553 
(57,686 the United States), the continental figure 170,226, whom 142,9 
France. For 1924 the respective figures were 130,779 and 201,591, with 
France. The French immigration chiefly directed the southwestern 
the country where depopulation has been marked, notably the basin 


— 


GEOGRAPHICAL RECORD 483 
evil long standing and extends over large area. There are four 

nts particular where withdrawal population Between 1911 
Lot lost per cent its population, Gers 14.9, Tarn-et-Garonne 11.6, 


Lot-et-Garonne 9.2. Since 1872 the decline these departments ranges from 
cent. stated that the Agen district (Lot-et-Garonne) there one 
Italian every five French peasants and the Toulouse district one every ten. 


character the immigration also has changed: whole families come, and 

stay; and this means that their capital retained the country. 

price land naturally rising; but still lower than Italy, and the stand- 

living superior. The immigrants usually become semi-leaseholders. They 

well received for their technical ability and social qualities. Among 

rticular expectations from their presence are hopes for the revival silk cultiva- 
the settlers from Lombardy and Venetia. 
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AFRICA 


The Prediction Ocean Swells Along the Moroccan Coast. The coast Mo- 
facing the Atlantic Ocean remarkable for its regularity outline. Stretch- 
some five hundred miles southwestward from the Strait Gibraltar the coast 
line shows not single noteworthy gulf estuary, and even the capes are few 
generally not well marked. The commercial activity the ports this stretch 
coast therefore dependent large extent the condition the sea and 
irticularly the state the swell. The ocean swell which makes this coast 
inhospitable shipping felt even the harbor Casablanca, protected though 
itis large jetties. 


These swells times assume such proportions cut off 

mmunication with the land and seriously damage vessels alongside the wharves 
and even those anchor. January 8,1913, series large swells paralyzed 
the commerce the port Casablanca for several months destroying seven 
ships and nine laden barges, besides damaging thirteen other barges. 

The French naval authorities charged with the task maintaining communica- 
tion with the Moroccan Protectorate have given the matter serious consideration, 
and, after series investigations beginning 1907 but interrupted the war, 
service for the prediction swells was organized Rabat July 1921, the 
Department Public Works the Moroccan Protectorate. The work this 
service described Lieutenant Montagne (R. Montagne: service pré- 
diction houle Maroc, Annales Hydrogr., Ser. Vol. 1922, pp. 
Every day 8:30 telegraphic message sent all the Moroccan ports and 
also broadcast wireless, giving the condition the sea observed 
predicting its state for that and the following day. 

Lieutenant Montagne summarizes the studies which these predictions are 
based. was found that the occurrence swells the Moroccan coast could 
rrelated with the track barometric depressions across the Atlantic. Casa- 
lanca, for example, analysis proved that the swell was the majority cases 
ught about depression between the Azores and Iceland. Various modifying 


ndit 


litions have been discovered for each port, but, contrary what might have 
expected, local meteorological conditions are factors only slight influence. 
the present time the predictions appear per cent correct. That is, 


seven out ten times the predicted swells materialize. The swells which arrive 
unheralded not constitute much per cent the observed swells, and, 
these are generally not the dangerous swells. hoped, however, 
irther study reduce the percentage unpredicted swells more than five 
per cent. The predictions have proved value not only shipping but also 
harbor improvement and marine construction. 
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The Human Geography Africa Before European Colonization. 

years ago Professor Siegfried Passarge contributed Petermanns 

(Vol. 54, 1908, pp. and 182-188) important article the 

Africa. This article closed with short section human geography, 
now been supplemented the same author suggestive paper entitled 
Political Geography Africa Before the Intervention European Coloni 
(Petermanns Mitt., Vol. 70, 1924, pp. 253-261). five 
paper brings out clearly the mutual relations between the natural regions 
continent and the distribution races, political organizations, and soci 
economic practices. 

Passarge’s map the natural regions Africa shows four concentric zones 
surrounding the “rain-forest the Congo basin and 
roons. Immediately enclosing the rain forests, except where they abut the sea 
these turn are surrounded regions including much 
Sudan, the African lakes, Rhodesia, and Angola, and running south along the 
coast far Cape Colony, with isolated tract lying east the upper 
The zone whole merges the north and the southwest 
vast “dry regions’’ which Passarge subdivides into deserts and “salt steppes" 
various types. The Mediterranean fringes Morocco, Algeria, Tunis, and Cyr 
naica, well the southern tip Cape Colony, are zone 
vegetation woodland and forest). 

The distribution the present native population and political, economic, and 
social institutions the Africd pre-colonization days bears close relation 
these zones. For instance, the map showing the former political geography 
continent reveals, besides the territories under Turkish domination the nort! 
two more less concentric belts formerly made native states little power 
and complexity organization. The inner belt, including among others such negr 
political associations those Ashanti and Dahomey the west and Uganda, 
Ruanda, and Katanga Centra! Africa, corresponds the “moist steppes.” 
The outer belt, comprising the Moslem sultanates the Sudan and, East and 
South Africa, the sultanate Zanzibar, the feudal states the Zulus and 
with the zone “dry steppes’’ and with certain favored rugged tracts like Darfur 
and Kordofan the adjacent zone “salt similar concentri 
rangement economic and social institutions may discerned. Thus vast 
gion where agriculture alone predominates centers the Congo basin and sur- 
rounded the north, east, and south regions where agriculture and pasturag 
prevail together; these regions turn adjoin drier tracts where the 
dustry, other than the agriculture the oases, stock raising. 

The most original part Passarge’s paper hardy attempt explain the his- 
torical origins racial characteristics and customs certain parts Africa wher 
these characteristics and customs differ widely from those which may regarded 
indigenously African. The extraneous cultural and racial conditions Passarg 
believes due tribal migrations and cultural influences radiating from sout! 
eastern Asia. The latter calls (“heart meaning 
region inhabited exceptionally virile stocks which have tended burst 
from time time over the neighboring countries waves migration 
quest. early period Egypt constituted barrier typically African civiliza- 
tion which prevented the influences the Asiatic Stossherz from penetrating 
North Africa; but the Egyptian dam was ultimately destined give way, 
the sweep Asiatic conquest and civilization through the whole stretch the 
hara and through the Sudan the very borders the tropical rain forests and 
the swamps the upper Nile valley. Before the breaking the Egyptian dam 
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however, Passarge suggests that nomadic shepherds” had crossed from 

Arabia into Africa. would conceivable that cattle 

Was overwhelming that not only the arid tracts and steppes 
Africa but also the long reach constituting the dry steppes East 
were occupied and the negroes shoved aside into the isolated mountains 
the highlands, into the East African cul-de-sac (that the coastal zone between 
Mombasa and Delagoa Bay where cattle raising not possible), and into the Congo 
This hypothetical influx Hamitic tribes would, then, help explain two 
long-standing mysteries African origins. The Hottentots would represent 
mingling indigenous Bushmen with the incoming Hamites. The wide and 
uniform extent the Bantu speech over the greater part Central and Southern 
contrasted with the diversity languages among the negroes the Sudan 

uld due the combination Hamitic invaders with negroes. The mixed 
folk thus produced would bring together “the energy the pastoral tribes with the 
agricultural skill and the craftiness the and these qualities joined 
“with superior organization and superior would render possible the 
rapid spread uniform and dominant language. 


The Economic Geography Katanga. interesting and difficult problem 
onomic geography and colonial administration presented the relation the 
Congo whole and more especially its southeastern part, Katanga, 
the neighboring colonies other nations. Professor Robert the Free University 
Brussels, Director the Geographical and Geological Service Katanga, has 
shown clearly that the Belgian colony unit neither from the physiographic nor 
from the economic point view (Maurice Robert: Congo physique, Brussels, 
1923, pp. 293-309). The broad, central basin with its tropical rain forests and 
rivers, though ultimately destined yield immense riches, unsuited 
permanent white settlement and should regarded essentially colonie 
ploitation. the other hand, the plateaus and highlands enclosing the basin 
the south and east favor white colonization; and Upper Katanga notable mineral 
resources have already stimulated industrial development that seems strangely 
out place the heart Africa but gives promise future prosperity. The prob- 
lem lies the fact that these peripheral regions not find their normal outlets 
upon the world through Belgian territory and that they are subjected economic 
influences radiating from neighboring lands under alien flags. 

Much the eastern part the Belgian Congo, including Lower Katanga, lies 
the hinterland Dar Salaam: railway connecting the Lualaba with Albert- 
ville the western shore Lake Tanganyika, steamers the lake, and another 
railway running through Tanganyika Territory Dar Salaam combine make 
far easier line communication than does the devious Transcongolais”’ route 
Boma with the seven transshipments from rail water and vice versa which the 
latter route necessitates. 

Upper Katanga, extending long peninsula far into the heart Northern 
Rhodesia, has been connected since 1910 with the South African railway system. 

even more true this southeastern corner the Belgian Congo than the 
eastern fringes, that lies remote from Boma and the sphere economic in- 
luences coming from without. The copper mines Katanga, which have long 
been known the natives though native exploitation them probably ceased 
least century ago (F. Ladame, droit des indigénes sur les mines cuivre 
Katanga, Congo, Vol. 1921, pp. 685-691; reference 687), have given rise 
within the last decade what far the most important metallurgical industry 
the Belgian Congo and one the most important the whole Africa. Dr. 
Walther writing the Zeitschrift fiir Geopolitik (Vol. 1924, pp. 775-780), 
shows that the percentage metal the ore remarkably high, running from 
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while the highest percentage American mines only open mines 
quarries may operated, whereas elsewhere the ore must extracted 
depths; and since 1919 coal for smelting purposes has been readily 
points near hand Katanga itself. These circumstances have enabled 
industry Katanga withstand the general depression that affected 
industry the world large after the overproduction the war period. 

1922, less than per cent per cent the world’s total output 

this remote colony. Kiihn asserts that, though politically Katanga may 

should shown economic map lying within the South African 
influence. Its lines communication with the outside world run the 

north; its broad plateaus are separated from those Rhodesia politic 

ary only; its vegetation the open, dry-forest type Rhodesia rather than 
tropical rain forest the Congo basin; its climate more like that South than 
Central Africa (see the useful volume Bauw, Katanga: 
sur pays, ses ressources colonisation belge, Brussels, 1920, pp. 6-8 
British economic penetration has already gone far. the concluding 

the volume which have referred, Professor Robert warns his compatriots 
there only one method which they can prevent Katanga and the region 

the Kasai from falling definitively into the zone influence foreign colonists 
This more actively interesting themselves the development (mise 

these districts than they have done the past. Professor Ernest Dubois, 
preface which contributes volume cited above, points out that 
total 6266 Europeans the Belgian Congo 1918 only 3263 were Belgians and 
these 3263, 2438 were officials. 1920 the white population Katanga 
3088, which 1621 were Belgians. 


ASIA 


The Population Problem India. The Census India has unique value 
variety and authenticity information affords for great area the tropics 
This impressively shown two papers Mr. Marten, Commissioner 
the Census, read before the Royal Society Arts. The earlier paper, published 
the Journal, April 1923, outlines the methods and results the 
census; the later paper, the March 20, 1925, number the Journal, discusses 
population problems from the census. 

high birth rate over the high death rate and for the census period (the first census 
was taken 1872) shows great decennial fluctuations. Percentage gain decade 
has been thus: 1881-1890, 9.5; 1.5; 1.2. 
The decade shows the effect catastrophic years famine (cf. Pau! 
Vidal Blache: peuple Ann. Géogr., Vol. 15, 1906, pp. 353-375 
and 419-442, especially Fig. 429). The small increase the last decade 
due the influenza epidemic 1918-1919. 1918 the excess deaths over 
births exceeded per thousand: conservative estimate places losses from 
disease 12,500,000. Moreover the effect the age composition the populati 
such that one may expect have retarding effect the population growt! 
the next decade. Such catastrophes apart Mr. Marten believes the rate increas 
influenced direct effect climate rather than economic factors. 
says, “that dry years are, the whole, the healthiest, though 
10t usually years economic prosperity. the one hand there appears 
intimate connection between the quantity and distribution the rainfall and 
intensity the infection the diseases, such malaria, dysentery and 
which are chiefly responsible for the 
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However this may be, the actual increment India’s population has been over 
the last years; and increase the next decade 


eight per cent, one can speak such thing, would mean addition another 
million. the overpopulation problem imminent India? Mr. Marten 
does not seem greatly apprehensive. There are some areas the Ganges valley 
eastern Bengal with rural population 1000 and even 1200 per square mile, 
population density alone not significant: pressure subsistence can exist 
any density; responsible large extent for the unrest the tribal areas 
the North-West Frontier where the average density low 
Mr. Marten believes the land capable greater productivity under more economic 
itilization and cites illustration the Punjab where exists enormous margin 
for the development agricultural apart from the extension irrigation. 
Local overpopulation largely want adjustment. being increasingly 
relieved migration within the country. the last decade the completion 
great irrigation works the Thelum and Chenab Rivers led considerable 
movement from the congested tracts the northern and central Punjab the 
southwest the province. The undeveloped lands Assam draw eastern 
Bengal. The tea garden population chiefly recruited from the lowest strata 
United Provinces, the Central Provinces, and Bihar and Orissa. The popula 
tion Assam has nearly doubled the last half century; today nearly quarter 
foreign extraction. Important streams partly agricultural, 
partly industrial, flow from the backward classes the Madras Presidency the 
plantations Mysore and Travancore and overseas the plantations and fac- 
tories Ceylon, the Malay States, and Burma. The number Indians Burma 
increased per cent the last decade. Labor emigration out India has 
recently been checked legislation, but estimated that there are one and 
three-quarter millions Indians other parts the British Empire. 
agriculture proper still gives occupation over per cent the population 
obvious that urbanization cannot have made great progress. matter 


tact 


fact, urban increase the last years amounts only one per cent. the 
large towns that have grown; medium-sized towns remain stationary are de- 
cadent. Percentage increase thus: towns over 50,000, 16; 
10,000-20,000, I. 


AUSTRALASIA AND OCEANIA 


Report the Sir Edward Pellew Group Islands. well known, the 
“Queensland one the alternative projects the plan for transcon- 
inental railway unite Northern Territory with southern Australia. connection 
with the Darwin-Camooweal link this route has also been proposed run 
ranch the Sir Edward Pellew Islands the Gulf Carpentaria whereby 
port would provided for the pastoral lands the Barkly Plateau region. The 
islands lie off the mouth the McArthur River, which Borroloola cattle 
station. They are present populated tribe aborigines who wander from 
land island, times going far Borroloola, traveling log canoes and 
living mainly fish. The islands have been described recent Australian 
publication constant rainfall and greened with much 
However not quite attractive picture painted Lieutenant Paradice his 
recent report the group (W. Paradice: The Sir Edward Pellew Group 
Islands: Report with Special Reference Biology and Physical Features, Com- 
monwealth Australia Parliament 1923-24 No. 143, [Melbourne,] 1924. 
Settlement would handicapped the barren nature the soil. Tracts 
itable for vegetable gardens are limited the islands, and the salt flats the 
inland are even worse; such supplies, however, could obtained from Borro- 
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loola the advent the railway. There not sufficient grazing for shee; 
tle, but goats would probably thrive. Vanderlin has large fresh-water 
the utmost but “easily and Lieutenant Paradi 
careful instructions for finding it. industrial water supply might 
damming some the for storage the waters the rainy 
winter climate described ideal. Daytime temperatures range from 
80°; night temperatures from 68° the first half the 
temperatures were higher. experience was the midsummer wet 
but believed preferable that Darwin, Thursday Island, 
latitudes the Queensland coast. 


Vanderlin, the chief island, miles and other larger members 
are built ridges hard sandstone which descend steeply valleys 
floors are composed almost pure sand, swampy the wet season, quite 
end the dry season. The shores are lined with coral conglomerate 
about feet above high tide, indicative uplift. Jensen has shown 

movement commencing early Tertiary time affected Northern Territo: 
whole. the flats are scattered palms and clumps pandanus, acaci 
small eucalypts; the foot the hills are larger eucalypts and cypress that 
afford fairly useful timber; the southern beaches are mangrove-bordered. 


The 1924 Eruption Kilauea Volcano. The 1924 eruption Kilauea 
closely fulfilled the seismological prediction 130-year cycle. the 
Bulletin the Hawaiian Volcano Observatory for May, 1924 (Honolulu), Jaggar 
quotes: “In considering the menace volcanic disaster, common intervals between 
interval. 1920 will years since the tremendous activity 1855 for bothKilau 
and Mauna Loa, 1920 will 130 years since Kilauea November 
1919, and again May, 1922, subsidence lava Halemaumau pit was phen 
enally strong, the latter leading enlargement the pit, extraordinary ava 

ing the sides producing clouds sand and Parallel events, 

tremor indicating underground lava surging, southerly tilting, numer 
Explosive Eruption Kilauea Hawaii, (Amer. Journ. Sci 
November, 1924) and summary Finch “Seismic Sequences 
Explosive Eruption Kilauea May, 1924” (Bull. Soc. America 
December, 1924). 

The Halemaumau pit, which the southwestern end the broad sink forming 
the top the Kilauea dome, varies size with phases activity. Prior the 
1924 eruption measured 1500 feet across 2000 feet. Towards the end Febru- 
ary the molten lava lake 105 feet below the rim disappeared from view, leaving 
level floor depth about 375 feet. Subsidence began the end 
May 10-11 the explosive phase was entered upon, activity increasing May 13. 
“There were two main explosions May 15, four the 16th, five six moderate 
explosions the night May 16-17, three big ones and many small ones 
17th, least five heavy explosions the 18th followed night steam clouds 
and avalanches, eight moderate explosions the 19th, and five smaller ones 
the roaring noise preceded explosions and diminished after them. 
Excessive tremor was recorded during the first few days only. Earthquakes were 
numerous. Heavy electrical storms accompanied pisolitic mud rains followed 
the larger explosions. Brilliant lightnings shot through the cauliflower ash clouds. 
marked air concussion was felt before the larger 

Rock barrages thrown out the period maximum activity, May 18, reached 
far 4000 feet from the rim; one 8-ton boulder was flung 3500 feet. The whole 
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was gritty with new-fallen ash the May explosions. Dust was blown about 

whirls. Some clouds attained heights over 15,000 feet. Dust that fell 

away was still hot enough scorch vegetation. Apparently the eruption 
than that 1790 which turn was smaller than some its predecessors. 

tal volume ejecta did not greatly exceed 50,000,000 cubic feet uncom- 
material. the Observatory, two miles the northeast, the total fall 

lapilli was not much over one-half inch thickness. 


POLAR REGIONS 


Arctic Ice Agent Erosion and Transportation. Kindle has collated 
data the work ice the North Polar regions observed various expedi- 
ns, especially the Canadian Arctic Expedition, 1913-1918 (Amer. Journ. Sci., 
il, 1924). Under the tundra climate with active erosion for two months 
during the year land degradation proceeds rapid rate. From the spring 


reak-up the streams are active agents; frost penetration deep, protective snow 
cover light. Mr. Stefansson says that three-quarters nine-tenths the surface 
Arctic lands nearly free from snow all seasons. Strong offshore winds are 
common and carry sediment the sea ice. Ground ice, which still remains more 
less mystery, acts minor capacity through the undercutting cliffs 
banks which occurs. 

Floe ice driven against the shore scouring the sea bottom shallow water 
powerful agent erosion. has calculated that one the immense ice 
fields which mentions capable delivering blow shove equal 10,000,- 
000,000 tons. When piles against shore cliff feet high, member the 
Karluk crew reports, its efficiency rock abrasion Land-fast ice lifted 

the bottom gales and the ice foot that forms along the shore between tide marks 
carry large amounts land débris. Mr. Kindle quotes from the diary Johan- 
sen who accompanied Mr. Stefansson the Beaufort sea ice journey: some 
ice was screwed close the beach here and there; then came immense and 
continuous pressing the ice from far off-shore onto the beach. Like the movement 
glacier the whole body sea ice moved eastwards; without regard for shallow 
water the coastal ice was pressed the beach and during this slow but continuous 
movement the ice ploughed down the sand where this was the beach material 
and the coast tundra-bluffs the ice first shoved away the boulder gravel wall 
front, tearing up, going over and raising often immense boulders and drift- 
wood trunks its ‘back’ after which ploughed into the tundra-bluffs and over- 
lapped these. The movement the ice lasted for almost hour and when 
stopped the appearance the coast was quite changed. Some parts the higher 
tundra-bluffs had their seaward side covered the coastal ice stretching the 
upper margin these and immense blocks ice, boulders tree trunks from the 
beach were raised and pushed still further the 

Kane early called attention the material carried berg ice and the effect 


grounded bergs modifiers the submarine topography. reason great 
bul 


ilk glacier, snow-made, ice highly important agent transportation, with 
ice being responsible for the wide distribution over the sea floor the detritus 
the lands. Floe ice possesses structure different from 
river and lake ice and disintegrates far less rapidly. parts the Arctic probably 
survives many summers’ heat and travels far from the place origin. Paleocrystic 

attaining great thickness through pressure and overthrusting, may very 
ancient. From the evidence the associated molluscs sedimentary material carried 
the ice floes the east coast Greenland believed have been derived from 
beria. Caution must used making geomorphological deductions from the 
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character the sea-floor deposits: the presence shallow-water 
water may due transportation and not indicative subsidence. 


Characteristics Polar Climates Revealed the Yearly Temperature 
Within the last two decades there has been very remarkable 
knowledge polar meteorology; and, while clear that only the 
climatic picture can yet sketched in, any serious study polar climat 
basis the available data most welcome. Such study have before 
Pollog’s recent monograph (C. Pollog: Untersuchung von jahrlichen 
turkurven zur Charakteristik und Definition des Polarklimas, Mitt. Geogr. 
Miinchen, Vol. 17, 1924, pp. 165-253). 

Temperature taken the most critical and most serviceable basic 
element defining characterizing polar climates whole. The control 
temperature bare ground, water, snow, and ice are discussed, especially 
cases the last two which, because active and effective radiation, operate 
chilling agencies. the chilling takes place the lower air, inversions 
ture are characteristic, especially winter, and are often very marked type. 
these inversions the author devotes considerable attention, the subject being 
which, far can recall, only somewhat casual reference has hitherto bee; 
made the literature polar meteorology. All the observations known 
Pollog which show the occurrence inversions are given. These include capti 
balloon, kite, and sondes records, well observations made fixed sta 
tions different altitudes. Thermal, not orographic controls are the chief factors 
here concerned. There being few observations from above the surface, indir 
method recognizing inversions was employed. Dr. Pollog takes the position 
when the observations station show that winds from any direction brought 
rise temperature, inversion temperature must have been present. This 
criterion obviously not safe the evidence actual observations, but 
serve default other more trustworthy data. tabulation made the avail- 
able observations which show rise temperature with winds following calms 
therefore presumably indicate preceding inversions. 

Another point also brought out. When water relatively high temperature 
(i. not below freezing) found under polar ice cover certain amount 
will pass from the water through the ice and turn affect the air above the 
The annual temperature minimum thereby flattened out, two even more 
having the same, approximately the same temperature. called winter 
having temperature curve this type 

Dr. discussion leads classification the types polar climat 
Polar marine climates characteristically have flattened winter minimum. 
polar continental climates, concerning which there very little information, cool 
radiation maximum, and the annual march temperature simi 
that land areas more temperate latitudes. Polar transition climates are cla 
subpolar and The former occur where snow and ice not re! 
throughout the year but where the winter sharply defined. cli 
are found land areas where the snow disappears from the surface 
but the lakes remain ice-covered well into the warm months. 

Dr. Pollog’s paper contains bibliography over 150 titles, several pages 
temperature data for the polar zones, and numerous illustrative temperature curves 


The Scoresby Log Books. The Explorers Club New York has distributed 
reproduction (printed 1916 and 1917 limited edition) the Scoresby log 
The title page the introductory brochure runs Log-Books 
Arctic Voyages Captain William Scoresby, Senior, Whitby, 
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were lent for this purpose from the library the American descendants 
younger son Thomas. The books, seven number, are facsimile and 


voyages into the Arctic Seas around Spitsbergen and eastern Green- 
introductory brochure, edited Dellenbaugh, includes portraits 
and his sons, William Jr. and Thomas, maps illustrating his dis 
ies, and several illustrations from the works William Jr. 
Scoresbys hold unique place Arctic annals for their remarkable combina- 
‘on scientific discovery with successful commercial ventures. The chief credit 
former “goes naturally William, Junior, for the reason that his father 
educated and trained him that direction and made trigonometrical 
and exact observations which recorded his books and These 
works are well known: there has been little accessible regarding the father. 
Mr. Dellenbaugh, probably the most successful whaler and ice naviga- 
ever lived. all his total thirty voyages commander into the dan- 
Arctic waters never lost ship; nor did ever have one seriously damaged. 
the top-gallant ‘crow’s nest’ (the first one built 1807 and use ever 
er), the ice drill, and numerous things connected with the operations whaling. 
the first record after Hudson trace the east coast what was then 
‘West’ Greenland, distinguished from Spitsbergen, that time called 
Greenland and ‘East’ 

1806 Scoresby accompanied William Jr., then aged (his first Arctic 
was made the age 10), attained the highest north the time, 81° 30’ 
May longitude 19° was not superseded until Parry’s voyage 1827. 
The stimulation Polar interest, which Parry’s voyage and the efforts for the 
Northwest Passage are the product, was itself large measure due the represen- 
tations the Scoresbys, father and son. Finally the name Scoresby Sound the 
eastern coast Greenland record the brilliant piece exploration carried 

out its shores the great whaling captain his last voyage, 1822. 
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MATHEMATICAL GEOGRAPHY 


Progress Aerial Surveying. the general student geography and especially 
those interested the making maps the rapid progress since the war methods 
hereby maps may constructed from aerial photographs great importance. 
1923 the Air Survey Committee the British War Office issued report (H. 
Stationery Office, London, 1924) which may taken comprehensive summary 
the history the development aerial map making and the general opinions 
and conclusions that had been arrived those engaged research work this 
subject the United States, the British Empire, and Europe generally 1923. 
excellent bibliography has been compiled, together with list the terms and 


definitions adopted the Committee. page this report stated that 
“The committee are the opinion that one method surveying will prove 


itabl 


all cases, nor they consider that air phototopography will found 


and economical employed the exclusion occasional even frequent 
neasurement the ground. Just there are many different methods 
ground survey, survey from air photographs already evolving several differ- 
ent lines, each which has its 

Since the report was published the general conclusions arrived therein have not 
been materially changed, but the tendency has been concentrate research the 


possibility combining the advantages and photography 
gether, that accurate intervals height may determined from the air alone, 


control points the ground need not numerous, and also that the 
method constructing map from photographs may eliminated. 
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Methods seem developing somewhat along the lines suggested first per! 


Roussilhe. review his methods Major Bagley has already 

this publication (Concerning Aerial Photographic Mapping: 

Rev., Vol. 12, 1922, pp. 628-635). The research work recently done 
States well described paper entitled Aerial Phot 
Mapping the also Major Bagley, and presented before 
Surveys and Maps February, 1925. 


The Fairchild Aerial Surveys, Inc., have recently begun publication 
interesting bulletins the subject under consideration. the time writi 
(May 1925) two numbers have been issued, and they have taken the 


reprints from articles first published other journals. The first article 
Matthes the Fairchild Company, and the various commercial and 


which aerial photography may put are described him. car 
make clear that aerial photography not complete system mapping 
rather that the best, quickest, and possibly cheapest method 
graphical detail plan. For certain special purposes (mostly commercial) 
photograph itself sufficient what depicts, even though errors scale 
various kinds distortion are not eliminated and only possible 
the differences height the terrain. The second article Major 
Fiske and describes the original methods devised and used him the aerial sur- 
vey the Tennessee River would appear likely that his 


will much employed the future. 


PHYSICAL GEOGRAPHY 


New Studies Postglacial Time. Dr. Ernst Antevs’ work New England 
certain clay layers markers geological time has advanced new stage. 


substantial aid from the National Research Council and the American Geographi 
Society (see Recession the Last Ice Sheet New England,” Amer. 

Soc. Research Series No. 11) and the Geological Survey Canada (see The Ret: 
the Last Ice Sheet Eastern Geol. Surv. Canada Memoir 146) 
appointed the Shaler Memorial Fund Harvard University for tern 


years; and now preparing definitive report his latest field work. 
part the method his old master, Baron Gerard Geer Stockho 


working out the late-Quaternary physiographic development the glaciate: 
and late glacial chronology extraordinary interest and value determini 
the time represented the waning the last great continental ice sheet. 
summer 1924 Mr. Erik Norin Stockholm, Baron 
chiefly under the auspices the Swedish Geographical Society, studied 
glaciation and its waning Kashmir, Baltistan, and Ladakh the 
part the Himalayas (see Vol. 44, pp. 444-447). the beginning April 
this year Mr. Norin, accompanied Mr. Anton again departed 
same regions order continue the studies. supported the Swedis! 
Geographical Society and the University Stockholm. News has also been received 


that Dr. Carl Caldenius Stockholm has been engaged the Geologic 


Argentina for geochronological studies the same type and with special 


northert 


the problem the contemporaneity the glaciations the southern and 
hemispheres. 


this connection special interest note detailed analysis particula 
region and its bearing Antevs’ work. John Cook Disappearance 
the Last Glacial Ice Sheet from Eastern New (New York State Museum 
No. 257, March, 1924, pp. 158-176) has made brief preliminary study the moce 
retreats” from land over which has been spread 


which ice 


Gerard 


deri 
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states that the facts upon which earlier explanations descriptions have 

are relatively meager and that there need for critical inquiry based 

closer examination the several hypotheses retreat and detailed rather 

field evidence. concluded that stagnant ice and associated waters- 
played the principal shaping the recessional drift. There 
early breaking parts the ice sheet back the outer border 
hydrostatic pressure accumulated water. Despite this action and its 
upon fluvioglacial sediments the author concludes “that the possible con- 
laminated clays far separated as, for example, the southern 
hills the Adirondacks and the northern edge Shawungunk 
not necessity vitiate “the value the chronology 

out 


The Area Interior Basin Drainage. the Comptes Rendus the French 
\cademy Sciences for March 23, 1925 (Vol. 180, pp. 939-942), appears im- 
rtant note MM. Martonne and Aufrére the Extension drainage 
With the aid students the Institut Géographie the authors 
have made detailed calculation the areas oceanic and interior basin drainage 
where heretofore have had only approximate determinations. They assign 
tably higher proportion the inland drainage, per cent the total land area 
per cent abstraction being made the Polar regions—where Murray (1886) 
per cent and Penck (1894) per cent. Results are given continents, 
zones latitude and 10° means. Australia only per cent the drainage 
the sea, Africa 57, Eurasia 68. The New World contrast well drained, 
South America per cent, North America per cent. 
Inland drainage mainly function climate and orography. Geological condi- 
tions are much less significant: the calculation small interior-basin drainage 
mestone countries has been ignored. The relation with climate comes out mark- 
edly when distribution 10° means considered, indicated the following 
table, which latitude, per cent area interior drainage, and P:T 
degrees Centigrade. 


Concordance especially well marked the northern hemisphere; the south data 
are less certain, and the comparative narrowness the continental areas means that 
the effect local anomalies more pronounced. Evaporation, controlled especially 
temperature, and precipitation are the essential facts. There seem certain 
limiting values temperature (below C.) and rainfall (above meter). Where 
the climatic functions are balanced, where less than relief 
becomes the deciding factor. 


Tropical Cyclones the North Atlantic Ocean. The United States Weather Bu- 
reau has recently issued, Supplement No. the Monthly Weather Review, 
study Charles Mitchell Indian Hurricanes and Other 


as 
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Tropical Cyclones the North Atlantic This the third exter 

West Indian hurricanes contributed the Weather Bureau 

older ones being (U. Weather Bur. Bull. 1900 

than these earlier ones some respects, omitting, for example, 
destructiveness the storms; but deals very much more fully than its 

with the place origin and the track storms. Upon eight maps (14 

the North Atlantic are given the approximate tracks the 239 tropical 
occurring the months June November, inclusive, for the years 1887 
September and October, the stormiest months, each have two charts. Thus 
charts are not crowded with tracks. The storms are classified into those 
hurricane intensity (51 per cent), doubtful intensity, and minor intensity 
cent). The tracks each class are the charts, which also 
approximate daily position each storm center and whether not the 
the last day shown. Mitchell took special pains determine the 
place origin the cyclones and found that none originated the east 
thirds the Caribbean, whereas many develop the western third and 
Lesser Antilles. More than dozen hurricanes are shown have 
August and September near the Cape Verde Islands, and one the coast Afri 
These eight large charts form far the most satisfactory series tropical 


tracks known the reviewer. Two other notable series maps are given. 
shows for each the hurricane months the average 24-hour movement 


storms. The other series several daily weather maps, for each ten storms 
table gives the average direction and velocity movement storms 
half degree squares. The other table gives facts the origin, recurve, and dur 


tion each the storms months. Forty lasted two weeks longer, five 


three weeks longer, and one was traced for days. Several storms were traced 


from near Cape Verde Islands west the Antilles and northwest beyond 
STEPHEN VISHER 


HUMAN GEOGRAPHY 


Settlement the Border with Government Aid. From the time when nati 


policy “internal gave wagon roads over the Alleghanies and 


connecting canals between our rivers, down the present when governn 
policy forest, water power, and irrigation control national scope, the 
lem the pioneer has enlisted public interest. How far should aid go? 
form should Doesit pay? These are among the almost unsolvable prob! 
paternalistic policy. 

Questions this type are the fore Australia today. recent phase 
trated the agreement recently signed between the governments 
Britain and Australia for the purpose providing capital used the sett 


ment and development rural areas. According the London Times (week! 


edition, April 16, 1925), the intention settle, the next ten years, 450,0 
assisted emigrants from the United Kingdom, including 34,000 families aver 
five persons each, upon 


agreed which include the clearing 
land; advances settlers for the purchase stock, equipment, and 
terials; construction roads, bridges, and light railways; afforestation; 

hydro-electric and water-conservation works, butter factories, sugar mill 
the like. The British government will pay, subject the conditions the 
Settlement Act 1922, contribution toward the cost passages the 
about £130,000 for every sum £750,000 issued the Commonwealth 
ment given state government. Each contribution this size will depe: 
the satisfactory settlement 10,000 assisted emigrants given state wit! 
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ten years. Half the farms made available under the plan are 
for emigrants from the United Kingdom. 


nnection with this plan interesting note that press dispatches during 
contained rather pessimistic reports from the Secretary the Interior the 
United States regarding the exodus from irrigation projects settlers established 


newly reclaimed land the arid West the United States Government. 
lhe chief difficulty attract settlers the projects under conditions payment 
for land which will enable them live and the same time reimburse the 
vernment for the costs construction. The Department now trying dis- 
cover better mode land settlement and this end conferring with railway 
immigration agents and state governments order obtain the assistance 
every possible agency. New projects are being scrutinized their feasibility for 
settlement, for while Reclamation Service can build irrigation works 
cannot draft These difficulties are special importance because Con- 
has already been generous permitting the deferment payments the 
case settlers who found themselves financial difficulty. The problem has 
become acute because the request for wholesale relief the part entire immi- 
districts composed hundreds farmers. 

The problem has been fully stated the report Reclamation Irri- 
Congr., Sess., Senate Doc. No. 92, 1924), committee special 
advisers reclamation. From quote two significant paragraphs. 

“The situation that has developed the Federal reclamation projects serious. 
projects have been abandoned, and unless remedial measures, permanent 
character are applied, several more the projects will fail; and the Federal reclama- 
tion experiment conceived spirit wise and lofty statesmanship, will become 
discredited. 

“Success can come future Federal reclamation ventures only projects are 
authorized upon thoroughly scientific consideration the probable power the 
project enable the farmer repay construction costs and win living from the 
irrigated lands. Community and political demand secure projects should 
considered only after full knowledge the feasibility proposed project has been 

would also seem interest place side side with the above quotation 
rom article Heaton Taxation Unimproved Value Land 
appearing the May, 1925, number the Quarterly Journal Econom- 

‘The further development settlement faced with difficulties. There 
railways, roads, land-resumption, assisted immigration, and advances settlers, 

were only 90,000 more people engaged agriculture 1921 than 1891. 
capital cities house percent the whole population. Decaying rural towns 
dotted all over the map eastern Australia. 

the past seven years three parliamentary committees have asked why 
ese things should be. The answers are many. But most important 


the lack any further supply good crown land. Statistically true that 
\ustralia has area over 3,000,000 square miles. But terms quality, con- 
sidering especially rainfall from the point view quantity, certainty, and season, 
only about one quarter the continent fitted for close settlement the white 
race the eastern and southeastern strip the continent, along with the 
uthwest corner, and parts Tasmania. But virtually all the land those areas 
has already been taken up; one finds about 5,250,000 people out the total 
5,600,000. Any further growth rural means either more 
nsive and better use land already occupied, the expenditure vast sums 
railways, public works, and water supplies for the semi-arid fringe beyond the 
settled 


2 


THE GEOGRAPHICAL REVIEW 


Geography and Railroad Consolidation. both the United States 
Britain the post-war period has been characterized movements toward 
consolidation. this country the Transportation Act 1920 amended 
Regulate Commerce 1887 such way that the Interstate Commer 
mission now called upon, among other duties, prepare and adopt 
consolidation the railway properties the continental United States into 
number systems.’’ Under this plan competition preserved 
possible and wherever practicable the existing routes and channels trad 


1921 the Commission drew tentative plan which provided for the 
tion the railroads the country into nineteen systems and was put 
order elicit full record upon which the plan ultimately adopted can 
Accompanying the tentative plan was extensive report, fully 
sketch maps and statistics, Professor Ripley Harvard 
state Commerce Commission Repts., Vol. 63, 1922, pp. Since 
immense mass descriptive and statistical material has been accumulated 
geographer will find invaluable data Professor Ripley’s preliminary rep 
which should read stimulating paper entitled Limitati 
Consolidated which Professor Ripley presented before the annu 
ing the American Economic Association Washington December, 
(Amer. Econ. Rev., Vol. 14, No. Suppl., 1924, pp. 52-64). Walter 
“The Consolidation Macmillan Co., New York, 1925, should 
consulted for observations subsequent developments. 

The railway network the country may split into three “long-standing rate- 
making areas and statistical divisions which have commended themselves upon 
basis long experience the parties These are: the trunk line 
the northeast, the area south the Potomac and Ohio rivers and east 
Mississippi, and the area west the Mississippi. The failure various ambiti 
plans constitute systems covering wider territory than these historic areas has 
shown that substantialsystem must have breadth well length, amplit 
feeders well main and that seems withal pretty clear! 
defined upper limit aggregate mileage which may efficiently 
Rept., Vol. 63, Mileage and the volume business may indeed 
enough overpass the limits human ability management, and this 
true where the diversity geographical conditions and the variety tonnag: 
very (Amer. Econ. Rev., Vol. 14, No. 62). 

Within the maximum limits which thus seem imposed geographical 
considerations upon the magnitude railway consolidations, have wide 
possible types railroad These varying types, other 
things being equal, exert potent influence upon the stability and 
any system. would seem almost axiomatic railway management that the long 
haul more profitable than the short haul, for the latter involves the 
high expenses incident the assembly and delivery freight well terminal 
services, which always impose special burden. well-balanced railway system 
should admit sufficient profit through long-haul business make good the 
those parts the organization where short hauls predominate. How far 
possible large extent dependent upon the geographic type the 
layout. 

Professor Ripley describes five such types. the first place there the string 
type which, long the string connects important cities centers populati 
may advantageous from the financial point view. The second, tree type, 
which has its major traffic center and its branches well distributed 
the farther may prove extremely profitable layout, the case 
the Santa Central. third type geographically suggested 
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from whose roots have sprung forth lot suckers. There long 
sure, but the suckers not feed into the fourth, fan-shaped 
the Boston and Maine the Missouri Pacific, the maximum 
without the compensating advantage anywhere the consolidated long 

fifth type that the shaped rather like the diagonals 
square, with important traffic centers the four the case the 

ern the Louisville and Nashville. Both these roads, based respectively 
Richmond, Florida, New Orleans, and St. Louis are always certain enjoy long 
down the diagonals, and they can afford, course, carry intermediate 
branches and feeders pp. 59-61). 
Professor Ripley concludes that task the geographic student railroad 
lidation should relegate’’ considerations mere second place 
emphasize structure instead. Thus doing, one should then proceed formu 
late boldly ideal general plan, based upon the broadest considerations economic 
tatesmanship. The consolidation mandate the Transportation Act 
1920, thus regarded, becomes once economic challenge and wonderful op- 
64). 

situation Great Britain interesting emphasizing the complete contrast 

tween British and American practice and ideals. From the practical standpoint 

ust remembered that Great Britain long hauls (over 200 miles) are the 
exception rather than the rule but that the other hand traffic considerably 
intensive than America. During the war railways were virtually under 
the government, which guaranteed them net profit based their 
pre-war earnings. The exigencies the war left the railways exhausted condi- 
tion, running expenses had increased out proportion rate increases, and when 

time came for withdrawing the financial guarantee the financially weak railways 
saw staring them the face. The alternate remedies suggested were 

nationalization all railways the amalgamation strong and weak systems 
nto groups. Only the second remedy received the necessary political and financial 

proval. 

Contrary the spirit the United States Transportation Act 1920 the aim 
Britain was eliminate what was called “wasteful competition’’ but 
ith the minimum legislation and the shortest time. was therefore decided 
that, whatever grouping arrangements resulted, effort should made split 
scientifically the weak railways and apportion their disintegrated sections the 
‘ger groups having the most use for them. bargaining interchange sec- 
should made between one group and another, and solution the joint 
line problem should sought for. Railways were bodily united together: 
that was all. 

grouping scheme called for Act 1921 and put into effect January 
1923, consequently simply compromise between conflicting interests. general 
comprises four large groups, each having more less monopoly over the area 

vers. These groups are the Southern, the Western, the Northwestern, and the 
All converge London. The Southern group the network 
lines radiating like cobweb from London the south coast England. boasts 

seven short but independent main lines each which traffic intensive 

the Pennsylvania main line between New York and Philadelphia. The Western 
group another cobweb system with lines radiating far south Plymouth and 
lar north Liverpool. absorption all the small but lucrative coal railways 
ith Wales now practically controls the transportation and from that 
nportant region. 


Northwestern and Northeastern groups, their names imply, cover the 
country the north. Each unsystematic conglomeration large 


railroads. Each penetrates, but not very effectively, into its 
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territory. Scotland, the other hand, the territorial dividing line 
two systems ceases exist. Each group serves all important towns Scotland 
such way not compete directly except one two cases. 
cause the Northwestern group radiates from Glasgow and the Northeast: 
Edinburgh. 

Part the new Northwestern group—or the London, Midland and 
Railway called—consists the old Midland and the London 
western railways. These two powerful systems used compete with 
success for the traffic between the four largest cities Great Britain, 
London, Manchester, Liverpool, and Glasgow. This traffic, therefore, now 
olized one group. Nevertheless, active and direct competition still exists 
other parts the country. With the exception Glasgow, noted above, 
bitter and intense rivalry between the Northwestern and Northeastern syste; 
over their through Anglo-Scottish traffic. Such centers Leeds, 
ham, Leicester, Birmingham, and Plymouth, being situated the bord 
between groups, still enjoy the competitive state affairs. 

For summary the Railways Act 1921 (Great Britain) with maps 
Railway Year Book for either for 1924. See also Sinnett, 
way Amalgamation Great London, 1924. The firms 
and Philip have published colored maps showing the new grouping. 


Conference the Food Supply the Pacific. Among number 
engaged scientific work the Pacific area the Pan-Pacific Union, whic! 
followed several conferences establishing research institution and whi 
has now published the Proceedings the First Pan-Pacific Food 
held under the auspices the Union Honolulu, Hawaii, 
August 14, Among the resolutions which were passed are three 
interest geography: (1) recommendation that accurate scientific surveys 
made lands which may constitute permanent breeding grounds locusts 
order anticipate devastating flights and begin preventive measures; (2) 
ommendation that the Congress held Japan 1926 should preceded 
surveys the rice problems the various countries order increase producti 
(3) recommendation that crop forecasts complete and timely statistics 
consumption and production should published readily available form. 
papers the volume relate wide field, but the most important from geog: 
ical standpoint are those having with increase the food supply countries 
bordering the Pacific and the islands the Pacific. There especi 
interesting photograph Kahalui Harbor and large number valuable 
graphs from Pacific countries. what appears the only general map 
Pacific the whole volume, page 468, there extremely small scale represent 
the Pacific area which emphasizes position the crossroads 
Pacific slogan the Union), but the wisdom may questioned representi 
the Hawaiian Islands scale enormously exaggerated with respect 
lands. 


The Geography Disease. That there “geography rea 
granted. Numerous distributional maps show it. Neveu-Lemaire has 
examples his “Notes géographie médicale,’’ published 
1920-1923, and now appearing book form, wherein discusses various 
more less restricted and well-defined geographical locus. Climatic 
have commonly been accepted one the principal factors such 
term conveys the idea. little misleading perh 
general simple direct relation exists: recent advance medical 
phasizes the complexity relations. 
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the point made Brunhes the new edition his 


Géographie 
1925) the section des written with the collab- 
Nattan-Larrier. has been largely inspired the World War 
monstrated unparalleled manner the connection between great 
disturbances and hygienic equilibrium. Among the armies the West- 

spite the precaution exercised, there were epidemics various 
diseases. the summer 1915, for instance, amoebic 

broke out the trenches. The parasite the disease brought returned 

the Orient found the mud the trenches conditions similar enough 
rice fields and flourished accordingly. the close the war the epidemic 
without resort any special measures. The same was the case with malaria, 
vhere carried the rat, typhus, and other ills. The history other 
ases shows similar connections. not think leprosy European 

autochthonous cases are known France and other European 

are cases amoebic dysentery, yet was common medieval Europ 

that cholera escapes from its Asiatic foyers, though plague-carrying rats 

lice that act intermediary hosts are known many ports (on the spread 
great cholera epidemics see Map accompanying Johannes Wiitschke: Die 
ische Verbreitung von Krankheiten, Petermanns Mitt., Vol. 67, 1921, pp. 

simply that social and economic conditions have changed. Typhus and 

psing fever are still endemic certain east European and Asiatic centers where 
and wretched living conditions prevail. short, the human element plays 
int part the geography disease—in its odifications the environ- 
its relation what Brunhes terms “the essential house, mine, field 


ks, and its migrations. 


GEOGRAPHICAL NEWS 


New “Economic Geography.” With the March, 1925, number Clark 
iversity initiates the publication quarterly magazine Economic Geogra 
foreword speaks need for full knowledge the natural 
rces the world, and better understanding the natural conditions which 
must the more carefully adapt himself population increases and the burden 

the land made heavier,” and expresses the aim the magazine service 
ield. The series articles the first issue exemplifies the merit the aim. 

Greeley, Chief the United States Forest Service, Relation 
graphy Timber deals with the domestic situation, outlining the 
which present conditions have been reached. concludes that 
the only way re-establish adequate source timber the United 
es: the only way utilize large part her land—to maintain vigorous 
ition with industries, communities and good roads. both counts, 
become part and parcel our program land 

economic land utilization the theme the paper Land 
for the Public George Stewart, the Utah Ex- 
iment Station. Two papers dealing specifically with Canadian topics illustrate 
loseness economic relations between the Dominion and the United States. 

Trade Clarence Jones, Clark University, makes 

effective comparison between Montreal and New York grain ports. 
Resources Patton, the Natural Resources Intelli- 
Service Canada, defines one not supply but 
ibution, whence she peculiarly dependent the coal-fields the United 
rhe Relation Between the Distribution Population and Cultivated 

the Scandinavian Countries, Especially Olof Jonasson, 
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the University Stockholm, gives interesting review one the 
ing phases recent geographical work Scandinavia. 

Consideration the food problem the future based present 
leads estimate that the production wheat would have 


the next century. Examination the physical conditions wheat 
indicates possibility (as regards climate, topography, soil) extension the 
from the 500,000 square miles now under cultivation 5,500,000 square 
tributed roughly the following (per cent) proportion: North America 
America Europe 27; Asia 27; Africa Australasia Economic 

ever, would not permit such development. From study the geogr 
production figures are arrived for the world’s potential 
production 1923 was about billion bushels; future production for 
something over billion bushels. Dr. Baker’s paper, indeed all 

lavishly illustrated. 

Following the articles are sections devoted Book Reviews, the contents 
contemporary numbers American magazines geography and related fields, and 
News Items. Wallace Atwood Editor; Baker, Clarence 
Samuel Brandenburg, Associate Editors; Elmer Ekblaw, Managing 


OBITUARY 


FILLMORE John Fillmore Hayford, director the College Eng 
neering Northwestern University, died March 10, 1925, aged 57. Dr. 
name specially associated with the theory isostasy. “Its establishment was 
due more Mr. Hayford than any one said the President the Roya 
Geographical Society making him the award the Victoria Medal 
1924. this occasion his report, Effect Topography and Isostatic Com- 
pensation Upon the Intensity Gravity,” presented the 1909 meeting 
International Geodetic Association, was described classic 
more complete statement made with the collaboration Dr. William 
appeared 1912 Coast and Geodetic Survey Special Publication No. 10. 
general statement this paper reference made the bearing isostasy deter- 
minations the figure the earth. Dr. Hayford’s computation (1910) was adopt 
the standard figure the Madrid meeting the International Union Geodes 
and Geophysics Madrid 1924. further list Dr. Hayford’s writings 
subject may found the Bibliography compiled Adolph 
and issued the Division Geology and Geography the National 
Council. 

Dr. Hayford’s earlier work included service commission determine 
boundary between Panama and Costa Rica; his later work investigati 
menced 1911) the laws evaporation and stream flow undertaken tor 
Carnegie Institution Washington. The Great Lakes furnished the 
material, and important results had been achieved, some which are given 
Institution’s publication Effects Winds and Barometric Pressures the 
Lakes” (1922). The studies had direct bearing local problems navigation 
power and the question the Chicago Drainage Canal, Dr. Hayford 
his paper Best Use the Waters the Great the 
1924, number the Scientific Monthly. 


Henri March 16, 1925, occurred the death great 
the history exploration and one the foremost Orientalists 
Henri Cordier, Professor the Ecole des Langues Orientales Vivantes 
Recognition Cordier’s contributions geography came the end 
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was the year his the form the presidency the Geographical 
Section the Committee Historical and Scientific Work the Ministry Public 
Instruction and Fine Arts, which post succeeded Vidal Blache 1918, 


his election the presidency the Société Géographie Paris 1924 
successor Prince Roland Bonaparte. His wider services French scholarship 
through election membership the Institute France. 

Cordier’s interests were broad. The bare titles his many published works show 
centered, however, the history and geography the Far East and 
particularly the history Occidental enterprise the Orient—whether 
exploration, commerce, politics. For more than thirty years was the editor 
periodical T’oung Pao, Archives Concernant les Langues, 
phie, Asie Orientale, well known all Orientalists. His 
publications fall into four groups: synthetic histories, geographical works, 
editions earlier geographical and historical works, and, finally, 
the first group belong the great Histoire des relations Chine avec les puis- 
sances occidentales, vols., Paris, the diplomatic history 
the British expedition into China (L’Expédition Chine 
1858, Paris, 1905), and the author’s last published work large scope, the Histoire 
générale Chine ses relations avec les pays étrangers depuis les temps les 
publications dealing strictly with modern geography were less ambitious; they 
include the article China the small volume China 
the “Collection (Paris, 1921), and book travels South Africa, 
“Le périple d’Afrique: Cap Paris, 1906. Cordier, however, 
bably best known English-speaking geographers and historians for his publica- 
tions the third group. The magnificent series twenty-three volumes known 
“Recueil voyages documents pour servir géographie depuis 
jusqu’a fin appeared under the joint direction Cordier 
and Charles Schefer; the former contributed volume Oderic Pordenone. 
Cordier’s edition Sir Henry Yule’s translation the Book Ser Marco Polo,”’ 
vols., London, 1903, with supplementary volume notes and addenda, “Ser 
Marco New York, 1920) familiar all devotees the Venetian wanderer. 
Cordier also edited English for the Hakluyt Society the second edition Yule’s 
ithay and the Way vols., London, And finally, men- 
should made this category four volume series texts edited Cordier 
nder the title Documents historiques géographiques relatifs 
Paris, 1910-1914. student the Far East can dispense with great 
bibliographies. huge proportions and extremely comprehensive range are the 
(Paris, 1904) and Bibliotheca (Paris, 
each four volumes. The Bibliotheca (Paris, 1912) more modest 
publication one volume. 


Besides these major items are many contributions periodicals. Some those 
dealing with America were included Mélanges Paris, 1913. Others 
relating Oriental topics were gathered together the 
géographie the first two volumes which appeared Paris 1914 
ind 1920 and were reviewed the Geographical Review, Vol. 11, 1921, pp. 638-639. 
The last two volumes, Paris, 1922, 1923, are similar general nature the earlier 


ones, containing material which the time its original publication threw new 
light upon many interesting topics. Among this material, geographers will find 
article dealing with episode the life D’Entrecasteaux, six new letters 
her Gerbillon, the explorer Tibet, and biographical and bibliographical 
the Orientalists Klaproth and Chavannes. 
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TRAVELS THE TIBETAN BORDERS 


REGINALD FARRER. The Rainbow Bridge. and 383 pp.; 


map, ill 
Edward Arnold Co., London, 1922. inches. 


Known Land Where Asia’s Mightiest Rivers Gallop Harness Through 
Narrow Gateway Tibet, Its Peoples, Fauna, Flora. 316 pp.; 
index. Lippincott Co., Philadelphia; Seeley, Service Co., 
1923. $5.00. inches. 


th 


we 


The Romance Plant Hunting. and 275 


indexes. Edward Arnold & Co. London, 1924. 9x06 inches. 
Journey Exploration and Among the Snow-Clad Mountains the 
Tibetan Frontier. 321 pp.; maps, diagrs., ills., index. Lippi: 


Philadelphia; Seeley, Service Co., Ltd., London, 1924. $6.00. 


Though avowedly written for the popular reader, each these four boo! 
tributes materially and its own way toward better understanding 
regions lying the northeastern and southeastern borders Tibet. 

Writing toward the close the World War, Mr. Farrer explained his tit! 
words which strike the keynote the volume: writing this book 
relief and release one person only the world and, out 
memories and stored emotions, spinning rainbow bridge, far-flung over 
depths, towards the golden irrecoverable The author re-lives glori 
happy epoch his life, long summer season plant hunting among 
downs and crags northern Kansu. Personal experiences, trivial incidents, 
ical notes, and descriptions landscapes make most the book. 
would justification for recording these details, were not for the aut! 
sympathetic knowledge humanity, his sensitiveness beauty, and the 
marvelous color and richness his style. two-volume work, ‘‘On the Eaves 
the (Edward Arnold, London, 1917), Mr. Farrer told his wanderings 
search rare plants along the southern part the Kansu-Tibetan border 1914 
Rainbow published postumously, completes the narrative 
expedition was concluded the following year. Mr. Farrer’s death upper 
Burma 1920 was indeed tragic loss geographical literature. 

Captain two books take into northwestern Yiinnan 
Szechwan where the three great Mystery rivers, Salween, Mekong, 
Yangtze, break southward through the eastern extension the Himalaya 
remarkable series parallel valleys. the physiography the region and 
bearing plant and animal life Captain Ward has written elsewhere (see the not 
Recent Study Life Zones Southeastern Geogr. Rev., Vol. 12, 1922 
pp. 140-141.) Captain Ward’s main objective, like that Mr. Farrer, was 
search after rare plants for introduction into British gardens. The journey 
rated Mystery Rivers was made 1913 among the mounta 
near A-tun-tze and the south down the Salween valley. Captain Ward descri 
graphically the glacial features and flora the lower slopes the Ka-kar-po 
Peima ranges and their mighty peaks rising height over 20,000 
expedition down the Salween for distance seventy-five miles brought him int 
the heart the country the Lutzu_and Lisu—curious, primitive folk about hos 
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relations there prevails uncertainty. Romance Plant Hunting” 
composite impressions based less than six journeys these 
rovinces southwestern China. 


Professor Gregory and his son 1922 visited the same general region Captain 
Their primary purpose was make comparison physical history 
parts East (which has already formed the object well-known 


Professor Gregory) “with that southeastern Their obser- 

ns, great importance relation the physiography the entire realm sur- 

ling the Indian Ocean, are briefly indicated the Alps Chinese 
set forth greater length the Philosophical Transactions the Royal Society 

ndon, Series Vol. 213, 1925, pp. 171-298. (See also: Geogr. Journ., Vol. 61, 
1923, pp. 

believe that the so-called Indo-Malayan mountains, running the south 

Eastern Tibet and far older than the Himalayas, were disturbed earth 
movements due pressure from the north and west during the upheaval the 
Himalaya. Associated with the east-west folding the Himalayan system there 
was buckling and fracturing the earth’s surface north-south direction. The 
fractures thus produced are characteristic Yiinnan and appear have been 
“contemporary, least part, with those that made the Rift Valley system 
East Africa, the valley Mesopotamia with the Persian Gulf, the rugged western 
\ustralia. Their trend and distribution suggest that they were due 
the rending Africa and south-eastern Asia, when the foundering the once 
intervening lands made the basin the Indian Certain these fractures 
apparently marked out the lines followed the Tsangpo-Brahmaputra, the Sal- 
ween, the Mekong, and the Yangtze Rivers across the grain the Himalayan 
structure. 

But the Gregorys did not devote themselves exclusively geology. They lost 
opportunity observing the people. They divide the population western 
Yiinnan into four main groups, all essentially Mongolian origin: aborigines, 
Tibeto-Burmans, Shans, and Chinese. all these stocks, they hold that the 
Chinese the most vital. continuous expansion Chinese culture and 
influence probably the most important and enduring movement now taking place 
south-eastern Asia.’’ Their opinion the Chinese character differs widely from 
that Captain Ward, who writes: shall say that China has not within her 
the germs that fatal disease which, time and again, burst asunder the Shan 
Empire fast was reconstructed elsewhere? mean the deadly germ dis- 
integration, mutual repulsion (The Romance Plant Hunting, 
two statements quoted are themselves not altogether irreconcilable; the 
other hand Captain Ward’s attitude toward the Chinese frequently expressed 
both his books would seem contradicted the favorable impression 
received the Gregorys. 


THE GEOGRAPHY NORTH AMERICA 


and Regional Geography. xiii and 537 pp.; maps, diagrs., index. Methuen 
Co., Ltd., London, 1924. 21s. inches. 


The title this book sufficient evidence its British origin, and notable 
that the first competent work published the English language American 
geography not American authorship, Professor Russell Smith’s North 
(reviewed the April number the Geogr. Rev.) having been preceded 
everal months the work now under The next thing that strikes 
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the attention that the first quarter the book given 
phy, which new departure general treatise. So-called historical 
consists unadulterated history, prefaced followed polite but 
and formal bow geography. Soa second agreeable surprise awaits the read 
finds that the historical chapters are truly geographical those whi 
Thorough use made the sources, and the author not content with 
tions and averages, but does justice exceptions and extremes. These 

ters the senior author the discovery and early settlement the 

the Spanish advance, early French settlement, British tide-water settlements 
Appalachians and the French and British struggle, Kentu 

War Independence and War 1812, trans-Appalachian routes, and the Civil 
are worthy separate issue example scientific exposition and literary 

which the intimate relations geographic factors and historical events are 
set forth. 

Scientific topics are never avoided glossed over but are introduced just 
they are needed. The nettles technical meteorology, oceanography, geo! 
physiography are firmly grasped. The pressure and wind charts the 
Atlantic, tides, currents, ice drift, and fogs; the high plateaus and rugged 
Mexico; the desert areas and prevailing northerly winds the Pacific coast: 
the geological structure the Laurentian shield, St. Lawrence valley, and Ont 
plain; the continental ice sheets; the evolution the Great Lakes; the 
the Niagara River and the Mohawk-Hudson outlet; the interlocking 
and Mississippi drainage; the coastal plain and drowned valleys between Flori 
and Nova Scotia; the structure and relief the Appalachian barrier and the 
Appalachian gaps combine the lure great adventure with rational explanati 
the obstacles encountered and the conditions which delayed but made poss 
ultimate success. Both physiography and history are mutually enlivened 

illuminated. There reason hope that such exposition may lead more cordial 
recognition the part historians the extent which human achievement 
subject geographic control. 

regretted that the author has given little attention the most ron 
and interesting movements people America, the settlement the Nor 
Territory, the the Louisiana Purchase, the conquest the Great Plains 
the exploration the Rocky Mountains and Plateau regions, and the final annexa 
tion the Oregon country and the Spanish Southwest. like Paxs 
“History the American would disclose events west the Appalachians 
worthy the pen the historical geographer any the Atlantic seaboard 

Part the junior author treats economic geography the same vigorous 
fruitful plan. opens with uncompromising chapter the climates 
United States and proceeds discuss pages unrestrained detail the 
graphical factors that determine the production, distribution, and marketing 
three great staples, cotton, wheat, and maize. Then follow 100 pages coal, 
and oil, which the author pursues with tireless persistence the 
geographical processes and conditions any way concerned with the occurrence 
utilization these foundation present day civilization. pages 
structure and relief the Pittsburgh district are set forth such detail exp! 
(1) the distribution coal seams, (2) the distribution coal mined, (3) the orig 
the coal, (4) the geological changes that have removed part and left the 
easily accessible, (5) the history and present régime the stream systems that 
Pittsburgh its dominant nodality, (6) the extent which stream valleys !a\ 
down-grade transportation, (7) the cutting the main valleys down 
slightly above below that the coal seams, which per cent the coal 
won drift slope, per cent down slope, and per cent short 
(8) the thickness and uniformity the coal seams over large areas, favoring 
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machinery, the short time lost the miners reaching their work, and the 
large output per man and low cost pit mouth, (9) the terraces the 
ind steep-sided valleys which furnish easy routes for railroads and sites for 
towns. These and other less important physiographic factors are marshaled 
graphic picture what seems almost ideal contrivance nature 

Americans with cheap coal. With change purpose and phrasing, this 
might converted into supplementary chapter Natural 

similar but smaller canvas are drawn the contrasted features the anthra- 
cite Nothing serves like physiographic explanation make economic statis- 
tics palatable, and geography proves more interesting and satisfactory than physiog- 
raphy economics. The chapters iron and petroleum are hardly less striking 
examples the Sherlock Holmes method, which the author runs down every 
trail leading natural factor the bottom economic fact. 

There nothing about cement, brick, and stone; and forests and timber receive 
inadequate notice. 

Part Regional Geography, the senior author, discusses twelve regions 
North America. difficult understand what criteria the author used select- 
ing and delimiting these regions and the factors that belong regional geography. 
seems sort catchall for what left over from other phases geography. 
New England, nature, history, and tradition sufficiently well marked region, 
given eleven pages, one half more geological than considered good form 
American geographers and the other half mostly economic, the port Boston occupy- 
ing two pages. 

next chapter the Central Lowlands opens with the statement, 
ately south the Great Lakes and continuing northwestward into Canada lay one 
the very greatest expanses open, unforested, generally fertile land the surface 
the This seems perpetuate the especially tough old error that Min- 
nesota, Wisconsin, Michigan, Ohio, and Indiana were originally prairie states. 
pages are given rather minute discussion the glacial drift, six the Ozark 
Highlands, and eight the cities the Central Lowlands. While the wheat and 
maize belts have been fully discussed previous chapters, Middle Western geog- 
rapher cannot help feeling that here again, the historical part the book, 
the author has failed grasp the fundamental position the region American 
geography. 

Mountains and plateaus seem furnish the geographer, well the poet, 
more attractive and usable material than lowlands. Our author finds easy 
write three times much about the western half the United States about the 
Central Plains. The writing generally picturesque the country. From such 
wealth material must pick what attracts him and leave the rest untouched. 
enough about irrigation, little about cattle and sheep herding, and nothing 
about the inhuman deserts and mountains. Probably the book will not adopted 
lor use the schools Los Angeles, which just six lines are given. 

Beginning some sixty pages after New England, the city New York, the 
geology and topography its site, environs, and hinterlands, the commercial corridors 
which stretches out like octopus tentacles draw upon Buffalo, Cleveland, Cin- 
cinnati, Chicago, Pittsburgh, Philadelphia, Baltimore, and Boston are graphically 
depicted, leading the climax that New York not only the dominant city 
North America but holds wider and more comprehensive supremacy than any 
other city the world. This well done. 

Appalachian regions and the Atlantic and Gulf Coastal Plains are not in- 
cluded under regional geography. chapter Florida illustrates the tendency 

uthor confine geography physiography and economics, seven pages being 
iven fruit and phosphates and three lines winter resorts. 
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The chapters Mexico, eastern Canada, the Prairie provinces, British 
and the Mackenzie basin, and Alaska are more adequate than those 
the United States, these regions being relatively unencumbered with 
complexities. 
score more errors place names are not too many expect from 
who are writing about foreign country, and whom these names are 
their daily news reading. There are some slips not thus explained, suc! 
mention California “the largest the and the now obsolete wha 
back the Great Lakes. Fargo clay called glacial, and Lake Agassiz 
barely mentioned. suspicion indicated that southern New England 
peneplain. Naturally local phrases are sometimes misunderstood, pudding 
called and for corn mush. The use Sierra and Cordiller 
with plural verb not grammatical construction. Some idioms peculiar 
British English are none the less unjustifiable, the superfluous “we 
implying there are there is, and the placing only before the princi 
verb instead before the clause phrase modifies. These are trifling blemishes 
easily removed second printing. the whole the authors have been thor 
their search for authentic sources information, and have fallen into surprising 
few errors. Their work sound and competent, incomplete, and many 


tions without rival its field. CHARLES REDAWAY 


THE DEFENSE THE BRITISH EMPIRE 


Elementary Imperial Military Geography: Characteristics 
the Empire Relation vii and 259 pp.; maps, bibliogr. 
Praed Co., Ltd., London, 1924. inches. 


The broad scope this interesting little volume, written Captain Cole th: 
British Army Educational Corps, best indicated the subtitle: 
Characteristics the Empire Relation Defence.’’ The resources each part 
the Empire man power and materials and the lines communication 
tween its several parts, whether land, sea, air, are discussed elements 
major problem defending far-flung empire time war. For the most part 
only strategical questions larger sort are considered, and even these are treated 
elementary manner; but the reader will lay down the book with better ap- 
preciation the strategical background many political questions which 
figured largely the public press recent years. Incidentally the American reader 
will get new point view certain matters affecting the military security 
own country. 

casting the credits and debits the ledger imperial resources, the aut! 
justly points out that account must taken not only such obvious war 
iron, nickel, coal, and petroleum, but all commodities whose lack might bring 
about the collapse national resistance. Among such commodities are listed 
wool, cotton, and timber, which the United Kingdom must able 
from per cent 100 per cent the total consumes the heart the Empir 
continue functioning. That the little island kingdom truly the heart 
great imperial organism military even more than political sense, will 
evident from the following three facts: the main technical base, containing 
principal reserves coal and being the chief producer iron and steel for 
Empire; the chief owner shipping, possessing 19,300,000 tons out 
tonnage for the Empire 22,000,000 tons; possesses the main reserve whit 
man power, 48,000,000 out total white population 66,000,000. not sur- 
prising, then, that the author should this part the work stress chiefly 
lem defending the British Isles. 


GEOGRAPHICAL REVIEWS 507 
more space given the problem communications, certainly vital one 
empire which the sun never sets. the United Kingdom the heart, the 
communication are the arteries this organism; and the cutting im- 

artery only less dangerous than injury the heart. For the defense 
utes strong navy essential; but this navy can operate effectively only 
case possesses secure bases along the sea routes where warships may find safe 
refuge, undergo repairs, take new supplies fuel and other provisions and where 
transports and supply ships may collect safety convoyed distant points. 
Hence the strategic significance such naval bases Gibraltar, Malta, and many 
thers, the peculiar importance which briefly explained connection with those 
paths across the sea they are designed guard. Britain’s interest Egypt can 
clearly appreciated only when realize that the latter country favorably 
serve the base for hostile attack the Suez Canal, most vital 
link the main sea route from Great Britain India; that the meeting place 
two continents and two seas, the halfway station from eastern Canada New 

Zealand, the terminus the all-British corridor from south north through Africa, 

and the future terminus the Cape-to-Cairo railway. Egypt is, short, the 

central junction the British Empire, the natural barracks from which military 
forces may despatched any threatened point, and the most important nucleus 
for system air routes radiating various parts the Empire. 

special chapter devoted the petroleum resources the Empire, because 

the importance this commodity maintaining communications sea, land, 

and air both time peace and war. are reminded that the whole the 

British Empire, including regions directly under British control such Persia, 

produces only four per cent the world’s output petroleum (against the United 

States’ production per cent) and that during part 1917 enemy submarine 

activity had reduced the stocks this fuel Great Britain that the British fleet 

was unable function properly. 

the chapter land frontiers the author describes briefly the deserts, 
mountain ranges, swamps, and rivers strategic frontiers and defensive barriers 
time war; but the influence topography upon military operations very 
inadequately treated. view the lessons the World War this point and 
the dictum Sir Douglas Haig that the whole conflict might considered series 

struggles for topographic position, one perhaps justified desiring fuller 
discussion the importance land forms the strategy defense, even tactical 
problems not touched upon. The sorry results boundary making diplomats 
ignorant geographical matters are aptly illustrated the author with citations 
the Canada-Maine and Canada-Alaska boundary disputes. 

The last half the book (save for chapter cable and wireless communications 
and another imperial organization) devoted largely brief sketches those 
geographic features the different parts the British Empire which are essential 
understanding imperial military geography. new edition the descrip- 
tions general physical features the regions treated might easily improved 

ity, without increase the length the text. Some historical 


other 


data incorporated certain the chapters seem have not even 
connection with the subject hand (e. accounts settlement, dates 
receiving constitutions, and other purely political events); but one will deny 
Australia’s six different gauges railways present problem potential 
nilitary concern. brief bibliography reference works appended the text, 
well large map illustrate the hegemony the Pacific and the status 
ned the treaty for the limitation naval armaments issuing from the Wash- 
Conference. Altogether the book handy compendium much useful 
military geography, which the layman well the specialist can 
ead with pleasure and profit. JOHNSON 
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Economic GEOGRAPHY GERMANY 


maps, diagrs., bibliogr. Ferdinand Hirt, Breslau, 1924. 


intention this book has little the way principles but much 
new material old material new forms. Restricted Germany, its 
course deals throughout with conditions before and since the war con 
manner that war effects may considered one the underlying 
the discussion. There are seventy black-and-white maps, which 
the main industrial and agricultural, or, word, economic 
the dislocation production and trade Germany and the added diffi 
interpreting statistics since the beginning inflation little service tha 
author has done throw both pre-war conditions and post-war tendencies 
orderly form. 


THE SOUTHERN BORDER THE CENTRAL ANDES 


VON Popular Account Archaeological Research During the Swedish 
Chaco-Cordillera-Expedition xiv and 168 pp.; map, ills., bil 
Fritze Ltd., Stockholm, 1924. Swedish crowns (18 s.). 


VON Ethnographical Research Work During the Swedish Chaco- 
xiv and 284 pp.; map, ills., bibliogr. 
Fritze Ltd., Stockholm, 1924. Swedish crowns inches. 


Partial accounts the Swedish Chaco-Cordillera results 
their appearance intervals during the past twenty years. These two 
which are mutually complementary, sum and much that has 
before. 

The region treated that extraordinary stretch territory northern Arge: 
which divided about evenly between the Andean highlands and the yet 
partly understood wilderness known Gran Chaco. these two sharp! 
trasted areas that Count von Rosen studies from the point view hun 
cupation. Historically, the area important. The highland parts were 
the seat more less advanced societies from early time, and they wer 
pied and intensively administered the Incas during the reigns 
Pachacutec, approximately who succeeded giving decidedly 
appearance the material culture the region. 

After 1565 the cordillera the Argentine Northwest became the seat 
that Spanish-American civilization, compounded elements derived 
American Indians and from the culture Spain, which extends all the 
our own Southwest down southern South America. 

The first site described Count von Rosen his archeological volume 
bindo, about 140 kilometers northwest Jujuy, typical Andean locality. 
description discoveries here, Morohuasi the Quebrada del Toro, 
Tolomosa the Tarija valley, reveals interesting archeological situati 
evident that there was anciently this area fairly high type culture 
such elements urban life, urn burial, pottery making, weaving, the use 
burden bearers, and skillful agriculture. The Incas, when their attenti 
drawn this part the world, thus found solid basis upon which 
fabric their own other words, they here encountered geogra 
conditions which were propitious the growth culture type 
could easily adapt their requirements and their continued 
over. will found, think, that the border the territory wherein 
ditions prevail and the border Incaic power are practically the same thing 
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ith America, where writing and even systematic tradition were alike lacking 


times, pottery and textiles and other objects capable serving the 

artistic expression are the chief and perhaps the only means have for 

the main outlines the early inhabitants’ history. Judged the light 

now know early history Peru, the finds from the Argentine sites 

Count von Rosen fall into least two chronological groups. The earlier 

consists pottery either not painted all else painted with very simple 

geometrical character, purely decorative, not all representational 

se. The later group finds made smaller number objects which 

decidedly Incaic character (Figs. 169, 176, 178). But Count von Rosen 

elf extremely cautious the matter chronological considerations. 

kes serious effort determine the comparative age any his finds. In- 

his pronouncement the middle page 147 seems imply that still 

nothing Bolivian and Peruvian chronology. This lack chronological 

iterial and the accompanying apparent ignorance the part work 

has been done establish the main chronological features Andean pre- 
history constitute the chief defect Count von archeological volume. 

ethnological volume this pair associated works deals with the present 

dwellers the Gran Chaco. The meaning the term chaco has long been the 

bject debate, but there can little doubt but that the author correct 

ying that chaco comes from chacu, Quechua word meaning ‘‘a hunt.” all 

nts, this vast partially forested region the home various savage folk who 
still under much the same conditions their ancestors did centuries ago. 

natives the Chaco have always been once singularly backward and 

ngularly tenacious their own mode life. They were formerly extremely 

bellicose their attitude towards their neighbors, and their warlike spirit seems 

far from dead. The Incas never made any great headway among them, but 

ferocity the Chaco peoples—the inadaptability highland people hot 

orested lowlands. 

Today, the past, the two most important ethnic groups are the Choroti and 

the Chiriguanos. Our now intimate knowledge Choroti customs chiefly due 

ron Erland who, with the same self-dedication science that 

istinguished the late Frank Hamilton Cushing, lived among the Choroti for some 


The Choroti dwell rough thatched huts, practice tattooing and artificial dis- 
tention the ear lobes, wear scanty clothing, are fearfully filthy about their persons, 
and live principally hunting and fishing. view the importance them 
this last means livelihood, their material culture amazingly incomplete, for 


Count von Rosen tells (p. 105) that they water craft any kind (not 
even rafts), but their fishing swimming this respect they show 
curious lack response the possibilities their environment, for the materials 
water craft, any rate for rafts, are abundant around them. best, the 
Choroti fisherman sits rickety platform shallow water which fishes with 
variety nets and tackle that does much more credit his intelligence than 
loes his almost comic condition boatlessness. well note passing that 
the most advanced ancient people America had only very primitive craft, 
more than large rafts with sails, and that this respect the Choroti were 

tar behind their more civilized kinsfolk. 
household furniture the Choroti primitive. Though has coarse 
ry, gourds and basketry are really more important him. The fine arts, 
the decorations applied utensils daily use, are embryonic with 


Chi 


are another great stock like category with the Choroti. 


i 
tume. 
is 


510 THE GEOGRAPHICAL REVIEW 


They were martial contact with the Inca empire least early the reign 
Pachacutec. certain respects, their culture superior that the 
they have better huts, and they arrange them more orderly and regular 
their pottery more varied shape and better decorated; their chief 
livelihood agriculture; and their fishing technique commands especial 
because their cleverness shooting the fish with small arrows and bows. 

Very different from these woodland tribes are the Gauchos (generally 
mixed breed white and Indian) the plains, the cowboys the Argentine. 
whom and whose picturesque customs Count von Rosen gives interesting 
chapter. 

The two books just reviewed are beautifully illustrated and printed and 
free from typographical have found but one misprint the two volumes 

AINSWORTH 


GEOGRAPHY AND THE ROMAN EMPIRE AND ROMAN BRITAIN 


Trade-Routes and Commerce the Roman Empire. 
and 288 pp.; bibliogr., index. University Press, Cambridge, 1924. 


| 


inches. 


The Roman Occupation Britain: Being Six Ford Lec- 
tures Now Revised George Macdonald, With Notice 
Haverfield’s Life and List His Writings. 304 pp.; maps, diagrs., ills 
index. Clarendon Press, Oxford, 1924. $6.00. inches. 


Map Roman Britain. Scale miles one inch. Ordnance Survey, 
ton, 1924. 4s. 


Never before the dawn modern times was the geographical horizon Western 
civilization broad during the first two centuries our era, other time did 
the forces economic geography operate nearly they the present 
the epoch peace which lasted almost uninterruptedly from the reign Augustu 
that Marcus Aurelius commerce flourished throughout the vast domains 
Rome, and trade relations were maintained even with the Far East overland 


oversea routes China and India. Charlesworth pleasantly written 


ii 


volume attempts review turn “each province region [of the known world 


that time], discussing successively routes, agricultural resources, mineral wealt! 
industries, and the intercourse different peoples within that trying 
carry out this enormous program sweeps from one subject another 
little too rapidly for comfort. Few pages, however, not contain some 
for the geographically-minded reader, whether interested the growth 
man’s knowledge the earth’s surface the nexus between human life 
natural environment the only genuine world empire that has ever approached 
success. 

Professor Haverfield’s postumously published lectures deal with topic areal 
more limited, but with one which Haverfield had mastered both its details and 
its larger implications. Not only learned archeologist and historian, Haverfield 
was keen and accurate thinker, unusually gifted writer, and, even more 
importance us, geographer heart. There are many sound lessons human 
geography learned from the volume before us. One entire lecture, indeed, 
devoted the geography Britain relation the Roman conquest, and 
graphical thread runs through the entire work. 

After the establishment Roman control over Britain, two areas became 
each with distinctive type occupation. The upland country the north 
west remained wild and more less unsubdued. Roman occupation was here 
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vely military: troops were quartered permanent forts great strength 
miscalled modern times) where the legionaries and auxiliaries 
out their long terms enlistment. The lowlands the east and south, 
hand, formed the settled regions. troops were stationed there; the 
bitants were peace; agriculture was the main industry, and the land was for 
most part held Romanized British nobles. The distinction between the 
bulent frontier uplands with their army posts and rough life, and the tranquil, 
vilized lowlands with their farming population, the central fact the human 
eography Roman Britain. 

the settled regions, local distribution the civilization was uneven” 

182). Certain parts southern England were then population 
numerous and wealthy and (as may think) well educated. interesting 
note, passing, that most these areas are still thickly peopled other than 

inhabitants. The Thames valley from Oxford Goring was probably the 
ome abundant riverside population much less advanced culture. You may 

their traces, any dry summer, cornfields between Oxford and Radley 

ind Dorchester and Wallingford. The mud walls and ditches their meagre 
arms have indeed vanished, but they have left damper soil along the lines they 

Here scorching heat the grain grows taller than around, and the circles 
and squares that thus arise raggedly above the general level are plain any moder- 
ately observant eye” (p. 183). pity that Haverfield could not have lived 
see the use now being developed airplane photography for the surveying 
similar traces former civilizations (see Geogr. Rev., Vol. 13, 1923, 616, and 
Ordnance Survey Professional Papers, New Series, No. 1924). 

Haverfield warns against error not uncommon among earlier students 
Roman archeology Britain, the error viewing Roman Britain detached from 
the greater political and economic unit which formed but small and relatively 
unimportant part. Haverfield himself exemplified the principle that the student 
Roman Britain must thoroughly familiar with the civilization the Empire 
whole. His broad historical and archeological knowledge enabled him see 
the province Britain its true perspective. wrote, Rome had 
assed beyond her proper limits. Rome was Mediterranean Empire. Its politics, 
civilization, its trade, its whole life, were based that inland sea. The lands 
vhich wrought most successfully lay round its shores least within easy 
reach. Wherever the Empire stretched out its frontiers beyond those bounds, 
its work was imperfect. Not because Britain more than eight hun- 
dred miles from Rome, but because the Italian climate and sky and manner 
life are wholly un-British, the Emperors Rome had little business here. And 
now they have all gone like insubstantial pageant faded, and from the Romans 
who once ruled Britain, Britons have inherited practically nothing. Here 
and there Roman roads still linger modern use. For the rest, the Roman 
has passed from Britain though had never been. has left name hill 
river; has not even bequeathed few drops Roman blood. Racially, 
topographically, culturally, ancient Rome has nothing with modern 
(pp. 285-286). 

course this last sentence Haverfield refers direct influence from the Roman 
occupation the island. one can deny the tremendous indirect influence 
Rome upon the entire civilization modern Europe. 
excellently clear map Roman Britain published the Ordnance Survey, 
the principal Roman remains black against hypsometrically tinted ground. 
distinction made between roads whose course certain and those whose course 
The municipium Verulamium and coloniae, towns, other civil sites, 
legionary fortresses, temporary and permanent forts (note that the word 
not used), signal stations, and potteries are all indicated different symbols. 
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DESCRIPTION THE TROAD 


WALTER edit. Strabo the Troad, Book XIII, Chap. with Translation 
and Commentary. and 352 pp.; maps, ills., index. University 


Cambridge, 1923. $10. inches. 


This edition Strabo’s chapter dealing with the Troad 


Dr. Leaf’s volume entitled Troy; Study Homeric London, 


The arrangement similar that Sir James well-known 
Pausanias’ Description After geographical and historical 
tion critical version the Greek text given. The main portion 
made brief passages translated from the text, each followed 
commentary. The volume liberally illustrated with photographs and 


maps and accompanied general map the district. represents the 


many years’ research and detailed personal knowledge the ground. 


The interior the Troad peninsula was apparently once plateau into which 
streams have cut back their headwaters. These streams now pass out from 


somewhat inhospitable uplands the old plateau through series gorges 


highest elevation, Mt. Ida (5800 feet) the southeastern part the 


sends forth toward the west long ridge which reaches the Mediterranean coast 


forms remarkably well defined climatic frontier. North this ridge 


long and almost complete summer drought the Mediterranean climat 


thorny, aromatic, glaucous with the gums which enable conserv: 

the utmost the precious moisture against evaporation. The change 
familiar one, but there can few places where can followed 
within short greater part the coast the Troad lined 


cliffs clayey orsandy not indeed precipitous 
but steep enough form insurmountable obstacles landing except 
paratively few 


the Homeric age, now, the dividing ridge with the climatic frontier whi 
runs along tended cut off the northern from the southern part the 


1 +} 


{ 
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The northern region the Catalogue the Trojans (Iliad 818 ff.) 


the kindred tribes the Troes and Dardanoi, while the southern 
tribes the Leleges and Kilikes, combined under the name Pelasgoi. 


Kingdom Priam, with the adjacent Pelasgoi, forms whole entirely 


with geographical The defensibility provided the cliffs along 


and the dominant position overlooking the Dardanelles unquestionably have 


“cg 


determining factors the history the Troad from the earliest period. 


the days Priam has always been pawn the games played great 


the east and west. The history the Troad fact only part 
more important history the Strait the Dardanelles.” 
classical times the Troad was object sentimental and scholar! 


terest. rumor, which may have had some foundation, was spread abroad 


the effect that Julius Caesar and, later, Augustus seriously contemplated 
the capital the Empire the site Troy, traditional mother 
extreme interest Homeric geography which prevailed the first century 
Christ revealed the fact that Strabo devotes about one-quarter 
which gives Asia Minor his discussion the Troad, although 
area the latter “may perhaps form about that the 


spite, however, the disproportionate space which Strabo gives the hist 


peninsula, Dr. Leaf believes that was not personally acquainted with it. 


continental climate southeastern Europe, with its cold winters and relative! 
abundant rainfall even summer. The coastal plain the Troad here cover 
with scattered open forest, almost like well-planted English South 
the ridge, the other hand, are “in the midst vegetation formed resist 


ving 
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many surprising errors his account, and his knowledge contemporary con- 
ditions the Troad particularly wanting. 


OROGENIC THEORY AND THE CASE THE ALPs 


Der Bau der Erde. 324 pp.; maps, diagrs., ills., bibliogr. Ge- 
briider Borntraeger, Berlin, 1921. inches. 


Bau und Entstehung der Alpen. 283 pp.; maps, ills., 
bibliogr. Gebriider Borntraeger, Berlin, 1923. inches. 


Eduard Suess, his famous work Das Antlitz der made the first serious 

ttempt solve the great riddle earth structure inductive study all 

known tectonic features. fitting that one his successors the University 

Vienna should renew the attempt fit the great mountain systems the globe 

into broad structural scheme. Going further than Suess recognizing genetic 

relationships, Professor Kober, Der Bau der considers all the Tertiary 

untain southern Eurasia and northern Africa parts single great 

structural unit, orogen. The trend lines the Alps continue westward through 

the Pyrenees and the Betic Cordillera, eastward through the Carpathians, the Bal- 

kan and the Caucasus. East the Caspian Sea the line chains taken 

the border ranges Turkestan, carried northward and eastward through the arcs 

bounding the Pamir plateau, continued through the Kunlun and deflected south 

into the chains along the Mekong, end finally the Gulf Siam. this line 

mountains, reaching entirely across Eurasia, there consistent overturning the 

folds the Alpine sense; that generally northward over foreland. The asym- 

metry cross section considered Suess the general characteristic folded 
mountains recognized all members this great unit. 

But Kober extends the picture. remarkable counterpart the Alpine unit 
may traced through the Atlas, the Apennines, the Dinaric Alps, the mountains 
Greece and the Grecian Isles, into the ranges Taurus and Iran. Other chains 
carry the same general trend the great Himalayan arc, and Burma there 


deflection southward, connect with the line mountains running through the 


Sunda are Timor. these successive chains, from Morocco the East Indies, 
there consistent overturning folds over foreland the south, directly away 
from the Alpine unit. But the mountains this southern line are closely related 
those the northern, kind and age rocks, kind and age structure. This 
double zone mountains, thousands miles length, hundreds miles width, 

typical orogenic zone. places the opposite border ranges are sep- 

arated wide areas, little deformed, called Kober the 
Elsewhere this middle member has been squeezed out overridden, and the border 
ranges stand back back the Alps and Dinarides. 

Naturally Kober seeks find other examples his among the mountains 
the past and present. The Caledonian structures Scandinavia and Scotland 
admirably his bilateral conception, and there some evidence that 
decken reach both east and west the Urals. general the American mountains 
fit into the scheme only with considerable modification. Thus both the Appala- 
hian and Andean systems appear dominantly unilateral, and each case 

necessary assume that one set border chains, ever was developed, now 
concealed the ocean. Kober pairs the Rocky Mountains with the Pacific 
the Great Basin and the Columbia plateaus occupying the position the 
not clear whether the Sierra Nevada the Coast Ranges 
have the eastward-dipping structures shown diagram. Obviously the 
Sierra Nevada folding much too old considered contemporaneous with 


Rocky Mountain thrusting. the other hand such eastward-dipping thrusts 
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have been reported the Coast Ranges appear considerably 
than the westward-dipping thrusts the Rockies. seems, however, that 
does not insist strict agreement time for his border ranges. 

One feature diagram the North American orogen will 
arouse criticism, and yet can now defended. The Colorado plateau repre. 
sented lying entirely east the Rocky Mountains. Kober has surmised that 
thrusts characteristic the northern Rockies continue southward the 
side the plateau, and recent field studies suggest that this actually 
Blackwelder has announced that the Willard thrust, northern Utah, dips 
west. The reviewer considers very probable that the Muddy Mountain and 
Spring Mountain thrusts Nevada are the same geologic date the Willard 
Bannock, and other Rocky Mountain thrust faults. Therefore 
tion that the southern Rockies form separate unit far 
east the true Rocky Mountain axis will probably sustained. 

The principal cause mountain deformation ascribed Kober contracti 
the earth. Great rigid segments the crust are crowded together, crushing 
underthrusting the sediments bordering geosynclines. Thus the 
orogens are developed. Considerable assumption used extending mountai 
zones and geosynclines beneath the oceans order round out the structure 
the earth. not surprising that some Kober’s assumptions are open 
criticism, for his pioneer book dealing with very large subject. His theory 
stimulating, and probably will given important consideration the study 
mountain structures develops. 

und Entstehung der valuable companion volume Der Bau 
der way, exploitation Kober’s theory concerning orogeny, 
and the new book opens with brief summary this view applied the Eurasian 
mountains. There follows general discussion the significance the 
great superimposed rock sheets that figure prominently Alpine structure. 
body the book taken with description and explanation 
structural features the West Alps, the East Alps, and the Dinarides (Dinari 
Alps). Significant stratigraphy discussed its relation the tectonic 
The three principal decken the Alps, known the Helvetian, Pennine, and 
Alpine, are described separately and relation each other, and various wel! 
known features the Alps are explained terms the decken structure. Cross 
sections through the Alps and Dinarides demonstrate definite bilateral 
with rock sheets (decken) reaching north and south from line cicatrice dividing 
the two mountain systems. According interpretation, this structure 
special case orogenic development and indicates extreme compression. The 
middle member the orogenic zone was either crowded 
forced into the depths, and the Dinaric border chains were part thrust over 
larger Alpine limb. 

The paleogeography late Paleozoic and Mesozoic time sketched 
the Alpine geosyncline, and the orogenic history given summary. 
agrees with Heim that the decken were formed recurrent movements starting 
the upper Cretaceous and culminating the Pliocene. The East Alpine sheet 
was formed first, then the Pennine, and finally the Helvetian (see Albert Heim: 
Geologie der Schweiz, Leipzig, 1919, 1922). This general order development 
the reverse that deduced earlier studies. 

Vertical movements have occurred late geologic time. study gravity 
data indicates large degree isostatic compensation for the Alpine mass, 
there are many problems connection with isostasy yet solved. Alps 
still hold many 

Quite aside from the development his theory mountain making, 


bock value concise and up-to-date treatise Alpine 
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are especially indebted the author for clearness and directness style 
ely equaled German scientific works. useful tectonic map the Alps 

CHESTER LONGWELL 
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THE JAPANESE EARTHQUAKE SEPTEMBER, 1923 


Preliminary Note the Great Earthquake Japan Sept. 
pp.; map, diagrs. Earthquake Investigation Committee, 
Seismological Notes No. Tokyo, 1924. 

Supa. the Great Japanese Earthquake September 1923. and pp. 
137-239 and 1-49; maps, diagrs., ills. Memoirs Imperial Marine Observatory, 
Kobe, Japan, Vol. 1924, No. 


Professor Imamura was the Seismological Institute Tokyo when the shock 
occurred. first was rather slow and feeble but increased rapidly and reached 
its greatest strength seconds. All the seismographs the Institute 
recorded the beginning the shock, but all except the component one instru- 
ment, magnifying twice, were quickly thrown out adjustment. Within five min- 
utes, however, Professor Imamura had several large motion instruments again 
recording. The first movement was towards the NNE and upwards, and from the 
length the first phase was able immediately say that the origin was Sagami 
Bay the south. The instruments recorded several waves with period 1.35 
seconds and range earth movement nearly centimeters. Professor Imamura 
thinks that later waves with period two three times long and with range 
about centimeters may have occurred. says that this earthquake was 
means the strongest ever felt Tokyo but was far the most disastrous; 
and estimates that per cent the damage Tokyo was due the fire. 
gives descriptions other effects the earthquake, but Professor Suda’s account 
fuller and will followed this note. 

Sagami Bay, where the shock had origin, body water semicircular shape 
about kilometers diameter opening the south into the Pacific. The island 
Oshima lies its mouth; the volcano the island was very active few years 
ago but has been quiet for some time and was not affected the earthquake— 
which shows pretty clearly that the earthquake was purely tectonic. The peninsula 
Boso forms the eastern boundary the bay, and that Izu the western. The 
peninsula Miura projects short distance into the bay the northeast and sep- 
arates from the narrower Bay Tokyo. the time the earthquake striking 
changes altitude occurred all around the bay. The greatest elevations occurred 
along zone running west-northwest from the southern part Boso peninsula. 
both sides this zone the elevations diminished, and the southern part 
Izu peninsula and the island Oshima there was small depression centimeters. 
several stations elevations meters were recorded, and the end Miura 
peninsula the elevation amounted 7.60 meters; but, strangely enough, these 
elevations decreased slowly after the shock and less than month were reduced 
less than half. The tide gauge the end Miura peninsula showed that the 
and there had suffered slight depression extending over several years preceding 
the earthquake. The most remarkable all the changes were those the depth 
the bay itself. very deep, ranging from 800 1400 fathoms over much its 
extent. Soundings were made about ten years ago and were repeated with much 
care after the earthquake, showing differences from 100 400 fathoms, some 
places elevation and others depression. seems incredible that such astound- 
ing movements could have occurred the time the earthquake, especially 
the water wave set was not more than two three meters high except where 
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was increased the configuration the shore. But Professor Suda 
the observations, and shall have await the full report (see also 

Dr. Charles Davison his paper Japanese Earthquake 
Geogr. Journ., Vol. 65, 1925, pp. thorough study 
movements accompanying the earthquake may throw light the mecha 
earthquakes; from this point view unfortunate that the epicentral regi 
under the sea; but from the humanitarian point view fortunate. 
faults were formed the land, though they must have been formed under 
The phenomena generally were similar those observed other 
Much property was destroyed and many lives lost, for which several causes 
invoked: the actual vibrations the earth, fires starting 
landslides the steep slopes, and the sea waves the shore, which places 
meters. 

Professor Suda discusses many phenomena, the influence the geology, 
changes springs and wells before and after the earthquake, the 
shocks, the aftershocks, meteorological influences, etc. makes many interesting 
suggestions but seems carry some his theoretical discussions too When 
full report this earthquake published will furnish seismologists with abundant 
material for many studies. 


FIELDING 


diagrs., ills., glossary. (Popular Science Library, Collier Son 
Co., New York, 1922. inches. 


Meteorology: The Science the Atmosphere. 384 pp.; 


This Volume Popular Science Library consist sixteen volumes with 
history science, glossaries, and general index. index given with 
present volume, the plan the editorial board being presumably meet this need 
the general index. will interesting note how this plan succeeds. 

Professor Talman his capacity Librarian the Chief Office the Weather 
Bureau Washington has had access much material and information and 
with care and precision selected what seemed appropriate for work this kind 
The book carefully written and all that popular treatise the best sense 
be. would perhaps have been better Professor Talman had come out 
and called his book slips slightly trying limit the word 
exploration the atmosphere means kites and balloons. This 
may the definition adopted denoting the character work some speci 
division the Weather Bureau; but one might well limit geology and hydro! 
surface strata the earth and surface currents the ocean. Moreover, 
glossary, under aerology, stated that investigations 
include observations clouds, meteor trails, the aurora, And, course, 
and balloons have hardly reached the levels meteor trails and auroras. 

There are some slips, too, connection with the reference the discovery 
stratosphere. are told that the rate temperature decrease averages 
degree Fahrenheit per 300 This not the rate the free air. And 
sounding balloon sent from Batavia, Java, November, 1913, recorded 
113° below zero Fahr., the lowest air temperature ever The 
for this particular ascent (November 1913) somewhere near 
meters. must give Fahrenheit the reading —133°. This 
the difficulty doing business with the Fahrenheit scale the upper 
tunately there are tables conversion given; indeed the book free from 
which may may not advantage. 
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the last chapter the book, Atmospheric Byways, there reference 

without that the summer 1816. Blodget, Perley and Charles 
irce are quoted, and stated that “there was scarcely vegetable came 

north and east the The Monthly Weather Review 

citing the recollections James Winchester Vermont. said 
italics ours) that June that year snow fell the depth three inches New 
York, Pennsylvania, and New Jersey the 17th; five inches all the New England 
States. The year 1816 had neither spring, summer, nor Now this 
rather extravagant statement; and the reviewer, having access reliable 
rds, finds that while corn was killed frosts September 28, 1816, the year 

not deserve the sweeping condemnation given. April was mild with little snow; 
cold and backward; June warm but with frost the July cool and dry; 
warm; September unsettled with frost the 28th, which killed corn; 
October mild and pleasant; November cool; and December warm with little frost. 

Regarding the severe frost September, find the Rodman records made 
New Bedford, 26, 27, 28, frost which killed the corn and vines some 
sections and injured them many places. The temperature sunrise, 27th 38°F.; 
28th 37°F.; 29th 38°F.; The rainfall this place for 1816 was inches 
the normal inches); the annual temperature, 46°F. (the normal 
appears case giving the dog bad name. 

Professor Talman has done good service the public preparing this volume. 
presents much information clear and simple terms; and the book can 
heartily recommended those who care know about the atmosphere but feel 
barred because they cannot comprehend the mathematical discussions with which 
many scientific books are loaded. 


ALEXANDER 


DuNE STUDIES 


Ancient Inland Dunes Northern and Middle Europe. Maps, 
diagr., ills., bibliogr. Geogr. Annaler, Vol. 1923, No. 2-3, pp. 113-243. 


St. Les dunes Maps, diagrs., ills., bibliogr. 
Rev. Géogr. Annuelle, Vol. 11, 1923, No. pp. 1-126. 


knowledge the postglacial climatic development northern Europe 
inded mainly examination peat bogs and investigations plant geography, 
these have rarely been wholly satisfactory. The author the first paper listed 
ove endeavors, researches dune iormation, solve many these perplex- 
ing problems, and the chief value his paper lies investigations this kind. 
Mr. studies began home with investigation the Swedish 
dunes; but soon found that these were rather easily disposed and then ex- 
ded his investigations over the German and Hungarian dune districts. From 
these field studies his own and critical examination much (though not all) 
ilable has tried produce survey the entire dune 
problem northern and middle Europe. Students the subject are con- 
gratulated the measure success that has attained. 
Chapter entitled and Dune-morphology,” has under- 
treat the many theories regarding dune formation and the mechanics 
drifting, rightly considering that these are not unimportant the compre- 
ion ancient dunes. this chapter considers such subjects dunes and 
movement, the theory ripple marks dunes (in which makes 
ithematical analysis the unstable pressure conditions sand surface), the 
theory small obstacles, and the shield-formed the laterally extended sand 
accumulations initial dunes; and also devotes considerable space dis- 
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cussion dune profiles and the basal forms dunes. This followed 
the influence alternating winds, secondary dune forms, characteristi 
forms the dune fields, and, lastly, the composition and form the dun 
Another chapter deals with the ancient dunes Fenno-Scandia and 
the dunes middle Sweden, dunes northern Sweden, dunes south the 
dunes Germany and Poland, and with the Hungarian dune fields (the field 
Cholnoky’s studies). Some climatological conclusions are grouped the 
final chapter, which the author enters field that has been the arena the 
discussions among the geologists Scandinavia; and was wise look beyond 
the borders his own land for solution the problems arising there. 
The broad area considered and the carefulness the personal observations 


Mr. Hégbom’s paper interesting and valuable contribution 
problem. 


th 


St. Jonesco-Balea’s monograph attractive regional study. Part pre. 
sents general survey the physical characteristics Oltenia, the western portion 
the Rumanian region Wallachia, they have bearing the question the 
dunes. The second part considers the dunes. Chapter the author enters 

study the genesis the dunes, considering detail the causes and pri 

their formation, with account the evolution the Carpathians, whose ero- 
sion has furnished the materials for the making the dunes. The geological histor 
the Carpathians correlated with the growth the dunes, the relief the older 
dunes differing its features from the dunes now forming. Chapter takes 
distribution and morphology; Chapter III lithology. Biogeography, treated 
Chapter IV, and the economic possibilities Chapter are especially interesti 
The dunes steadily advance before the prevailing winds (the west wind sumn 
the great dune builder). However, the dunes are not “fatal consequence 
the fact ready consolidation proves. easy fix the ascendir 
slope with any herbaceous plants having good roots. regional vegetative cover 
has been largely removed imprudent cutting such forests formerly existed 
and the pasturing pigs and sheep, whose hoofs cut into and loosen the sand 
the work replanting, the locust (Robinia pseudacacia) has been factor 
first importance. vigorous, demands little, prefers light and sandy soil, has 
long and powerful roots which reach the water great depths, and increases 
nitrogen content the soil. This tree grows rapidly and covers more and mor 
infertile soil. Aside from the economic value the wood and its improvement 
the soil, has marked effect upon the climate, more and more apparent 
every year, especially the conservation moisture. 1852 the Rumanian 
government began planting with this tree, but one-half the dune area sout! 
Oltenia not yet planted. Most the land that has been given agriculture 
rapidly. The author the paper suggests alternation generatior 
between agriculture and forests for the formation humus readily exhaust 
Improving the forest cover would cause the swamps dry up, helping 
district; and finally the strategic value reforestation would well repay the 
cost, for this dune country the frontier. 
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INTERNATIONAL RIVERS 


The Régime the International Rivers: Danube and Rhine. 
317 pp.; bibliogr. (Columbia Univ., Studies Hist., Econ., and Public Lav 
Vol. 105, No. 1.) New York, 1923. $3.50. inches. 


The author tells the preface that this study was undertaken the 
point the lawyer, not the economist historian, effort explain interna- 
tional law and international organization process (p. 
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reader will find, however, that the emphasis chiefly upon historical develop- 
with relatively less attention international organization and little atten- 

international law. 
The thesis divided about equally between the Danube and the Rhine, Parts 
and respectively. each part the author begins with brief statement 
geography; following this there bit political history; and thereafter 


with rather detailed narrative the development the international 
régime. analysis important river treaties and two documents relating the 
Danube are printed appendixes. The bibliography titles sufficiently 
varied include the Sachsenspiegel and issue the New York Evening Post 
omits, unfortunately, Kaeckenbeeck’s “International Rivers’’ (1918) and 


Ogilvie’s “International (1920). Possibly Dr. thesis 
was finished before these earlier monographs appeared, although his bibliography 
does include such recent titles Sayre’s (1919) 
and Hajnal’s Danube”’ (1920). There index. 

The study presented style which proves wearisome, and the text too 
often overburdened with detail. little more discrimination sifting out the 
spade work and separating from essential materials would have contributed 
make more effective monograph. The author indulges few generalizations and 
those indulged are not always relevant. For examples the latter, see pages 


(the unanimity rule), 209-210 (derogations from sovereignty), and 275 (the 


laws war land). number typographical errors could have been elim- 
inated more careful proof reading. 

geography has largely determined the routes trade and travel, the con- 
flict interests with respect trade and travel that has given rise some the 
most difficult international problems. Contemporary interest the more fun- 
damental aspects these problems healthful sign. While can hardly said 
that Dr. Chamberlain has made new discoveries with respect the régime inter- 

itional rivers, his narrative developments should prove useful addition the 
literature this important subject. 


DICKINSON 


CORRESPONDENCE 


WorK OCEANOGRAPHY 


letter from Dr. Jules Schokalsky, dated Leningrad, May 1925, informs 
reviewed Professor Camena the Geographical Review, Vol. 14, 1924, 
pp. 679-680. Dr. Schokalsky expresses his appreciation the review, which has 
proved useful the writing the new book” but would call attention 
two instances “undue While omitting the name Dinklage his theory 
referred three places, pp. 130, 133, 136. map showing 

variations the temperature the surface the seas such Murray and 

have included, Fig. 53, pp. 130-131. 
General Greely, Honorary Member the Society, has received further 

munication from Dr. Schokalsky describing some the geographical work done 
Russia 1924. Reference made the Kozlov expedition (see Geogr. Rev., for 
April, 1925, 323), the leader which has again returned the field, and the 
expedition Wrangel Island. addition hoisting the 
flag Rodgers Harbor, part the southeastern coast the island was 


Soviet 
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rveyed, and oceanographical investigations were carried out. Dr. Schokalsky 
organized oceanographical expedition the Black Sea. convenient 
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steamer was put his disposal the Hydrographic Office the Navy and 


tific staff seven men—oceanographers, chemists, and biologists. 
were conducted June and July the eastern half the Sea from the Crimea 
Batum and Tuapse, the usual observations being made deep-water stations 


During the autumn and winter supplementary cruises were performed, 
February this year the same cross section from the Crimea Batum was sty 
This will afford material for the study conditions the whole year round. 
are now being worked up, and hoped that further observations can 


during the summer. 


COLONEL EXPLORATIONS CENTRAL BRAZIL 


The Society receipt letter from Colonel Fawcett dated March 
1925, giving further details his proposed explorations central Brazil. Colonel 
Fawcett wrote from Matto Grosso, and reported that had arrived ther 
with his equipment intact and all plans completed for his journey through the 
unknown country between the and the Tapajoz, plan which occupy 
the party during the rest 1925 and most not all 1926. expects study 
the so-called Indians known the Morcegos Tatus. They are 
extremely primitive type human being, inhabiting territory through which 
Colonel Fawcett must pass reach his principal objective, namely, the unexplored 
country southeast the Tapajoz, latitude and 9°, where will run line 
traverse and make local topographic surveys. the region are certain unvisited 
tribes and culture that appears quite distinctive, with elements unknown 
other parts South America. 
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